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7KH�FRQWLQXDO�FKDQJH�RI�WKH�UROH�RI�ERUGHUV�ZLWKLQ�WKH�(XURSHDQ�]RQH�LQ�WKH�H[WHQVLRQ�SURFHVV�RI�WKH�(XURSHDQ
8QLRQ� �(8��KDV� UHVXOWHG� LQ� WKH�FRQWLQXRXV� UHVKDSLQJ�RI�ERUGHU� V\VWHPV� IURP� WKH� VWUXFWXUDO�DQG� IXQFWLRQDO�SRLQW�RI
YLHZ�ZLWK�WKH�SXUSRVH�RI�LGHQWLI\LQJ�WKH�EHVW�HOHPHQWV�DQG�PHFKDQLVPV�JHQHUDWLQJ�ERUGHU�WHUULWRULDO�V\VWHPV�ZLWK�D
KLJK� OHYHO�RI� IXQFWLRQDOLW\��7KH�DSSOLFDWLRQ�RI� D�PHWKRGRORJ\�FHQWHUHG�RQ�DQDO\WLFDO� DQG� V\QWKHWLF� LQGLFDWRUV� �'H�
SHQGHQF\�ERUGHU�UDWLR��%RUGHU�DV\PPHWU\�LQGH[���GHWHUPLQHG�E\�WKH�PRUSKRPHWULF��PRUSKR�VWUXFWXUDO�DQG�PRUSKR�
JUDSKLF�IHDWXUHV�RI�ERUGHU�VHFWRUV�DQG�RI�GHWHUPLQHG�ERUGHU�DUHDV�JUHDWO\�FRQWULEXWHV�WR�WKH�SROLWLFDO�DQG�JHRJUDSKLF
GHILQLWLRQ�RI�WKH�%DONDQ�ERUGHU�V\VWHP�GHWHUPLQHG�E\�WKH�H[WHUQDO�ERUGHU�RI� WKH�(8��7KH�ILYH�VWDWHV��LQVLGH�WKH�(8�
�6ORYHQLD��+XQJDU\�� 5RPDQLD�� %XOJDULD� DQG�*UHHFH�� IDFH� WR� IDFH�ZLWK� WKH� IRXU� FRQWLJXRXV� VWDWHV� �RXWVLGH� WKH� (8�
�&URDWLD��6HUELD��0DFHGRQLD�DQG�$OEDQLD��KDYH�GHWHUPLQHG�D�%DONDQ�WUDQV�ERXQGDU\�WHUULWRULDO�V\VWHP�FHQWUHG�RQ�WKH
H[WHUQDO�ODQG�ERUGHU�RI�WKH�(8��DERXW�������NP���D�VWUXFWXUDOO\�DQG�IXQFWLRQDOO\�FRPSOH[�DQG�KHWHURJHQHRXV�V\VWHP�
D�VLWXDWLRQ�GHULYHG�DOVR�IURP�WKH�UHVXOWHG�LQGLFDWRUV�

.H\�ZRUGV��([WHUQDO�ERUGHU�RI�(8��%DONDQ�VHFWRU��QRQ�(8�DUHD��ERUGHU�V\VWHPV��WUDQV�ERXQGDU\�WHUULWRULDO�V\VWHPV
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,O�FRQWLQXR�FDPELR�GL�UXROR�GHO�FRQILQH�DOO
LQWHUQR�GHOOD�]RQD�HXURSHD�QHO�SURFHVVR�GL�DOODUJDPHQWR�GHOO
8QLRQH
HXURSHD��8(��KD�FRPSRUWDWR�XQ
DOWUHWWDQWR�FRQWLQXD�UHYLVLRQH�GHL�VLVWHPL�GL�IURQWLHUD��GDO�SXQWR�GL�YLVWD�VWUXWWXUDOH�H
IXQ]LRQDOH�� FRQ� OR� VFRSR� GL� LGHQWLILFDUH� JOL� HOHPHQWL� H� L�PHFFDQLVPL� PLJOLRUL� DWWL� D� IRUPDUH� VLVWHPL� WHUULWRULDOL� GL
IURQWLHUD� DG� DOWR� OLYHOOR� GL� IXQ]LRQDOLWi�� /
DSSOLFD]LRQH� GL� XQD� PHWRGRORJLD� FRQFHQWUDWD� VX� LQGLFDWRUL� DQDOLWLFL� H
VLQWHWLFL� �LQGLFH� GL� GLSHQGHQ]D� GL� IURQWLHUD�� LQGLFH� GL� DVLPPHWULD� GL� IURQWLHUD��� GHWHUPLQDWL� GD� FDUDWWHULVWLFKH
PRUIRPHWULFKH��PRUIRVWUXWWXUDOL�H�PRUIRJUDILFKH�GHL�VHWWRUL�FRQILQDUL�H�GL�GHWHUPLQDWH�DUHH�IURQWDOLHUH��KD�FRQWULEXLWR
FRQVLGHUHYROPHQWH�DOOD�GHILQL]LRQH�SROLWLFD�H�JHRJUDILFD�GHO�VLVWHPD�GHL�FRQILQL�EDOFDQLFL�VWDELOLWR�GDL�FRQILQL�HVWHUQL
GHOO
8(��,�FLQTXH�VWDWL��GHQWUR�DOO
8(���6ORYHQLD��8QJKHULD��5RPDQLD��%XOJDULD�H�*UHFLD���FRQWLJXL�D�TXDWWUR�VWDWL��IXRUL
GDOO
8(���&URD]LD��6HUELD��0DFHGRQLD�H�$OEDQLD���GHOLQHDQR�QHL�%DOFDQL�XQ�VLVWHPD�WHUULWRULDOH�WUDVIURQWDOLHUR�FHQWUDWR
VXOOH�IURQWLHUH�WHUUHVWUL�HVWHUQH�GHOO
8(��FLUFD�������NP���XQ�VLVWHPD�VWUXWWXUDOPHQWH�H�IXQ]LRQDOPHQWH�FRPSOHVVR�HG
HWHURJHQHR��XQD�VLWXD]LRQH�GHULYDWD�DQFKH�GDJOL�LQGLFDWRUL�PHQ]LRQDWL�

3DUROH�FKLDYH��FRQILQH�HVWHUQR�GHOO
8(��VHWWRUH�GHL�%DOFDQL��DUHD�QRQ�8(��VLVWHPL�GL�FRQILQH��VLVWHPL�WHUULWRULDOL
WUDQVIURQWDOLHUL
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7KH� G\QDPLFV� RI� WKH� FXUUHQW� SROLWLFDO� DUHDV� RI� WKH
(XURSHDQ� 8QLRQ� IURP� WKH� SUH�H[LVWLQJ� QXFOHXV� �7KH
(XURSHDQ�&RPPXQLW\�RI�&RDO�DQG�6WHHO�JHQHUDWHG�E\�WKH
����� 7UHDW\� RI� 5RPH�� DQG� XS� WR� WKH� SUHVHQW� �������
ZKLFK�LQFOXGHV�PRUH�WKDQ�KDOI� WKH�JHRJUDSKLFDO�DUHD�RI
(XURSH�� KDV� DV� D�PDLQ� DLP� WKH� FUHDWLRQ� RI� D� WHUULWRULDO
DQG�SROLWLFDO�V\VWHP�ZLWK�D�KLJK�GHJUHH�RI� IXQFWLRQDOLW\
EDVHG�RQ� VXE�V\VWHPV�RI� GLIIHUHQW� OHYHOV� LQVHUWHG� LQ� WKH
SUH�H[LVWLQJ�UHJLRQDO�DQG�ORFDO�VWUXFWXUHV��,I�WKH�LQFOXVLRQ
RI� WKH� SROLWLFDO� ]RQH� RI� D� WHUULWRULDO� V\VWHP� VXFK� DV� WKH
VWDWH� LQ� WKH� (8� �ERG\�� SUHVXSSRVHV� FRQFHUWHG� HIIRUWV
IURP�WKH�(8�DQG�IURP�WKH�QHZ�VWDWH�LQFOXGHG�LQ�WHUPV�RI
HOHPHQWV
� FRPSDWLELOLW\� WR� HVWDEOLVKLQJ� WKHLU� IXQFWLRQDO�
LW\��WKH�VLWXDWLRQ�EHFRPHV�PRUH�FRPSOH[�ZLWKLQ�WKH�ERU�
GHU�DUHDV��DQG�HVSHFLDOO\�RI�WKRVH�FRQVWLWXWLQJ�WKH�ERUGHU
DUHD�RI� WKH�(8�LWVHOI��7KH� LQWULFDF\�GHULYHV� IURP�WKH�GH�
JUHH�RI�FRPSDWLELOLW\�DQG�WKH�QXPEHU�RI�HOHPHQWV��FRP�
PRQ� KLVWRULFDO� SDVW�� FRPPXQLFDWLRQ� V\VWHPV�� ERUGHU
FURVVLQJ� SRLQWV�� FRPPRQ� SURMHFWV�� WKH� FRPSDWLELOLW\� RI
DQ� HWKQLF� DQG� GHQRPLQDWLRQDO� QDWXUH� HWF��� ZKLFK� VXS�
SRUWV� WKH� WUDQV�ERXQGDU\� FRRSHUDWLRQ� PHFKDQLVPV� EH�
WZHHQ�WKH�(8�DQG�WKH�QRQ�(8�FRQWLJXRXV�DUHDV�

$�EULHI�UHWURVSHFWLYH�YLHZ�LQ�WKH�H[WHQVLRQ�SURFHVV�RI
WKH�(8�LOOXVWUDWHV�PRUH�DQG�PRUH�FRPSOH[� VLWXDWLRQV�DV
ZH�FRPH�FORVHU� WR� WKH� ODVW� WZR� LQWHJUDWLRQ�ZDYHV� �,OLHÝ�
*UDPD���������7KHVH�VLWXDWLRQV�DUH�WKH�IROORZLQJ�

7KH� QXFOHXV� IRXQGHG� LQ� ����� EURXJKW� IRUWK� GLUHFW
FRQWDFW� EHWZHHQ� WKH� (&&6� DQG� WKH� PRVW� �UHEHOOLRXV�
VWDWH� RI� WKH� VRFLDOLVW� ]RQH� �� <XJRVODYLD�� DQG� WRJHWKHU
ZLWK�LW�ZLWK�6ORYHQLD���GHPRQVWUDWLQJ�QRZDGD\V�WKDW�WKLV
HDUO\� FRQWDF\�ZDV� RI� JUHDW� DGYDQWDJH� IRU� WKLV� OLWWOH�� \HW
IXQFWLRQDO� VWDWH��7KXV��ZH�FDQ� HYRNH� WKH� WHUULWRULDO� V\V�
WHP�*RULFD�1RYD�*RULFD��%XIRQ��0LQJKL�������������DV
DQ�H[DPSOH�RI�HIILFLHQW� WUDQV�ERXQGDU\�FRRSHUDWLRQ�EH�
WZHHQ�,WDO\�DQG�<XJRVODYLD�

� %\� WKH� LQFOXVLRQ�RI�*UHHFH� LQ� ������ WKH� FRPPRQ
ERUGHU�RI�WKH�((&��(FRQRPLF�(XURSHDQ�&RPPXQLW\��ZLWK
WKDW� RI� WKH� VRFLDOLVW� V\VWHP� ZDV� H[WHQGHG� WKURXJK� WKH
VRXWK� RI� <XJRVODYLD�� $OEDQLD� DQG� %XOJDULD�� JHQHUDWLQJ
WUDQV�ERXQGDU\�FRRSHUDWLRQ�IRUPV�VXFK�DV�WKH�(&�VRFLD�
OLVW�V\VWHP�

� 7KH������XQLILFDWLRQ�RI�*HUPDQ\�SURGXFHG�D�QHZ
WUDQV�ERXQGDU\�V\VWHP���WKH�(&�VRFLDOLVW�]RQH���WKURXJK
WKH�FRPPRQ�ERUGHU�EHWZHHQ�*HUPDQ\�DQG�3RODQG�DQG
&]HFKRVORYDNLD��&]HFK�5HSXEOLF�VLQFH��������ZLWK�VSH�
FLILF�WUDQV�ERXQGDU\�FRRSHUDWLRQ�IRUPV�

� 7KH������LQFOXVLRQ�RI�$XVWULD�LQ�WKH�(8�LQ�WKH�FRQ�
WLQHQWDO�DUHD� LWVHOI�DQG�RI�)LQODQG� LQ�6FDQGLQDYLD�GHWHU�
PLQHG� WKH� VKDSLQJ� RI� VRPH� WUDQV�ERXQGDU\� WHUULWRULDO
V\VWHPV�ZLWK�D�KLJK�GHJUHH�RI� LQWULFDF\� WKURXJK� WKH�H[�
WHQVLRQ�RI�GLUHFW�FRQWDFW�RI�(8�H[�VRFLDOLVW�VSDFH��6ORYD�
NLD��+XQJDU\�DQG�6ORYHQLD���DQG�IRU�WKH�ILUVW�WLPH�VDZ�GL�
UHFW�FRQWDFW�EHWZHHQ�WKH�(8�DQG�WKH�IRUPHU�8665��PRUH

VSHFLILFDOO\� WKH� (8�5XVVLD� WKURXJK� )LQODQG�� 6LPXOWDQH�
RXVO\��WKH�H[WHUQDO�ODQG�ERUGHU�RI�WKH�(8�ZLWK�WKH�(XUR�
SHDQ� )UHH� 7UDGH� $VVRFLDWLRQ� �()7$�� VSDFH� H[SDQGV� LQ
WKH�VHFWRUV�RI�1RUZD\�DQG�6ZLW]HUODQG�

� �����ZDV�PDUNHG�E\�WKH�ODUJHVW�H[WHQVLRQ�ZDYH�RI
WKH� (8�ZLWK� WKH� LQFOXVLRQ� RI� ��� QHZ� VWDWHV� RI� WKH� H[��
VRFLDOLVW� V\VWHP� �%DONDQ�FRXQWULHV�EHLQJ�FRPSRQHQWV� RI
WKH� 8665��� )URP� WKH� SRLQW� RI� YLHZ� RI� JHQHUDWHG� WUDQV�
ERXQGDU\� V\VWHPV� WKLV� HQJHQGHUHG� D� PRUH� FRPSOH[
VLWXDWLRQ� WKDQ� WKH�SUHYLRXV�RQH� WKURXJK� WUDQV�ERXQGDU\
V\VWHPV�LQ�WKH�LQWHULRU�RI�WKH�IRUPHU�VRFLDOLVW�]RQH�ZKLFK
DUH�GLIIHUHQW� IURP�RQH�VWDWH� WR� DQRWKHU��$OO� WKH� VDPH�� LI
XS�XQWLO������WKH�(8�H[WHQVLRQ�ZDV�PDGH�XS�RI�D� ILHOG
ZLWK� HFRQRPLF� VXSSRUW� EDVHG� RQ� D� SURVSHURXV� PDUNHW
HFRQRP\��DIWHU������WKH�HFRQRPLF�ILHOG�RI�WKH�H[WHQVLRQ
LV� PDGH� XS� RI� WKH� FHQWUDOLVHG� H[�VRFLDOLVW� HFRQRPLHV
ZKLFK�JHQHUDWHG�SRYHUW\�RQ� WKH�EDFNJURXQG�RI� OLPLWLQJ
WKH�OLEHUW\�RI�PRYHPHQW�RI�LWV�FLWL]HQV�

,Q� WKLV� FDVH� WRR�� ZH� FDQ� GLVWLQJXLVK� WKUHH� GLIIHUHQW
VLWXDWLRQV�� 7KH� IRUPHU� 6RYLHW� DUHD� FKDUDFWHULVHG� E\� DQ
HFRQRPLF�DQG�XQLWDU\�SROLWLFDO�V\VWHP��WKH�DUHD�RI�LQGH�
SHQGHQW�IRUPHU�6RYLHW�FRXQWULHV��DQG�WKH�H[�<XJRVODYLDQ
FRXQWULHV� PDUNHG� E\� HWKQLF� DQG� GHQRPLQDWLRQDO� FRQ�
IOLFWV�DQG�LQIHUHQWLDOO\��HFRQRPLF�UHJUHVVLRQ�

7KHUHIRUH�� IURP� WKH�SRLQW�RI� YLHZ�RI� WKH�SRVLWLRQLQJ
RI�WKH�(8�QRQ�(8�WUDQV�ERXQGDU\�V\VWHPV�ZH�FDQ�GLVWLQ�
JXLVK�WKH�IROORZLQJ��7UDQV�ERXQGDU\�V\VWHPV�LQ�WKH�DUHD
RI�WKH�IRUPHU�8665��(VWRQLD��/DWYLD�DQG�/LWKXDQLD�5XVVLD
DQG� %HODUXV��� WKH� H[WHQVLRQ� RI� GLUHFW� FRQWDFW� RI� WKH
(8�5XVVLD� WKURXJK� 3RODQG�� /LWKXDQLD�.DOLQLQJUDG� �5XV�
VLD�� V\VWHPV�� 7UDQV�ERXQGDU\� V\VWHPV� DW� WKH� SRLQW� RI
FRQWDFW� ZLWK� H[�VRFLDOLVW� FRXQWULHV�WKH� 8665� WKURXJK
3RODQG�� 6ORYDNLD�� +XQJDU\� ZLWK� %HODUXV� DQG� 8NUDLQH�
7UDQV�ERXQGDU\� V\VWHPV�EHWZHHQ� IRUPHU� VRFLDOLVW�FRXQ�
WULHV� +XQJDU\�5RPDQLD�� 7UDQV�ERXQGDU\� V\VWHPV� EH�
WZHHQ� WKH� (8� DQG� WKH� H[�<XJRVODYLDQ� ]RQH� WKURXJK
+XQJDU\� ZLWK� 6HUELD� DQG� &URDWLD�� WUDQV�ERXQGDU\� V\V�
WHPV�LQ�WKH�H[�<XJRVODYLDQ�]RQH��6ORYHQLD�&URDWLD��0DUL�
WLPH� WUDQV�ERXQGDU\� V\VWHPV� JHQHUDWHG� E\� &\SUXV� DQG
7XUNH\�HWF�

� 7KH� ����� LQWHJUDWLRQ� RI� 5RPDQLD� DQG� %XOJDULD� LQ
WKH�(8�ZDV�GHFLGHG�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�WUDQV�
ERXQGDU\� V\VWHPV�� WKH� H[WHQVLRQ� RI� FRQWDFW� RI� WKH
(8�IRUPHU�8665�LQ�WKH�H[�VRFLDOLVW�DUHD��VXSHUSRVLQJ�WKH
(8
V� H[WHUQDO� ERUGHU� XSRQ� WKH� VHSDUDWLQJ� OLQH� RI� WKH
8665� ZLWK� WKH� VRFLDOLVW� FRXQWULHV� WKURXJK� WKH� WUDQV�
ERXQGDU\�V\VWHPV�RI�5RPDQLD�8NUDLQH�DQG�WKH�5HSXEOLF
RI�0ROGRYD��7KH�H[WHQVLRQ�RI�WKH�FRQWDFW�RI�WKH�(8�ZLWK
WKH� H[�<XJRVODYLDQ� ]RQH� WKURXJK� 5RPDQLD� DQG� %XO�
JDULD�6HUELD��DQG�0DFHGRQLD��7KH�H[WHQVLRQ�RI� WKH�FRQ�
WDFW�RI�WKH�(8�7XUNH\�WKURXJK�%XOJDULD�

$Q� LPSRUWDQW� JHRVWUDWHJLF� DVSHFW� GHULYHG� IURP� WKH
ODVW�H[WHQVLRQ�ZDYH�LV�UHSUHVHQWHG�E\�WKH�IDFW�WKDW�IRU�WKH
ILUVW� WLPH� WKH�(8�ERUGHUV� WKH�%ODFN�6HD� WKURXJK� WKH� WHU�
ULWRULDO�ZDWHUV�RI�5RPDQLD�DQG�%XOJDULD�
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*HQHUDOO\�� DW� WKH� OHYHO�RI� HDFK�(XURSHDQ�VWDWH� WKHUH
DUH�LPSHOOHQW�UXOHV�FXPXODWLQJ�LQWR�D�FRQVLGHUDEOH�VKDUH
WKH�HFRQRPLF�SRZHU�DQG�SROLWLFDO�IRUFH�RI�WKH�SROLWLFDOO\
GHILQHG� DQG� LQWHUQDWLRQDOO\� DFNQRZOHGJHG� WHUULWRULDO
V\VWHP��'HSHQGLQJ�RQ� WKH�VWDWH
V�GHJUHH�RI�GHFHQWUDOLVD�
WLRQ�� WKHVH� UHJLRQV� FDQ� EH� FKDUDFWHULVHG� WKURXJK� FHQ�
WULIXJDO� WHQGHQFLHV� WRZDUGV� WKH�FHQWUH�� ,Q� WKH�FDVH�RI� WKH
VR�FDOOHG�ERUGHU�VWDWHV���PHWKRGRORJLFDOO\�VHW�IRUWK�DW�WKH
OHYHO�RI�$XVWULD� �/LFKWHQEHUJHU�������������DQG�6ORYHQLD
�%XIRQ�� ������ ������ ���� �� WKHVH� W\SHV� RI� WHQGHQFLHV
EHFRPH� HVSHFLDOO\� SURIRXQG� LQ� WKH� FDVH� RI� VWDWH
VWUXFWXUHV� ZLWK� DQ� H[WUHPHO\� FRPSOH[� UHODWLYH� SRVLWLRQ
�6DQJXLQ��������DQG�GHULYHG�IURP�WKH�SHULSKHUDO�LQVHUWLRQ
RI�WKRVH�FRXQWULHV�LQ�WKH�(8��7KH�VWDWXV�RI�D�PHPEHU�VWDWH
RI�WKH�(8���DFFRUGLQJ�WR�WKH�VWDWH
V�UHODWLYH�SRVLWLRQ���LQ�D
WHUULWRULDO�FRPELQDWLRQ�ZLWK�RWKHU� VWDWHV� �6DQJXLQ�������
GRHV� QRW� FKDQJH� WKH� VWDWXV� RI� WKH� ERUGHU� VWDWH�� 7KLV
SRVLWLRQ�LV�ORVW�RQO\�ZKHQ�WKH�(8
V�H[WHUQDO�ERUGHU�ZLOO�EH
WUDQVPXWHG� WRZDUGV� WKH� H[WHULRU� RQ� D� QHZ� VXSSRUW
WKURXJK�WKH�LQFOXVLRQ�RI�QHZ�VWDWHV�DQG�ZKHQ�WKH�%DONDQ
DUHD�SUHVHQWV�D�(XURSHDQ�RXWORRN��6LYLJQRQ��������

(QWHUWDLQLQJ� WKH� KRSH� RI� EHLQJ� LQFOXGHG� LQWR� WKH
(XURSHDQ�8QLRQ�DUH� WKH� IRUPHU�6RYLHW�8QLRQ��H[�<XJR�
VODYLD��$OEDQLD��)XVFKL�������������DQG�WKH�()7$�VWDWHV�
(DFK�H[WHQVLRQ�ZDYH��� DV� LQ� SUHYLRXV�FDVHV�� DFFRUGLQJ
WR� WKH��UHFHQW�KLVWRU\��RI� WKH� WHUULWRU\� WR�EH� LQWHJUDWHG��
ZLOO� HQJHQGHU� WUDQV�ERXQGDU\� V\VWHPV� ZLWK� VSHFLILF
IHDWXUHV��,Q�WKH�IDFH�RI�QHZ�FKDOOHQJHV��WKH�PRVW�GLIILFXOW
FKDOOHQJH�WR�EH�RYHUFRPH�LV�WR�EH�DGMXVWHG�WR�WKH��HGJH
RI� DEXQGDQFH�� SRVLWLRQ� �/LFKWHQEHUJHU�� ������ ����� LQ
FRQWLJXLW\�ZLWK�WUDQV�ERXQGDU\�V\VWHPV�PDUNHG�E\�D�OLQH
EH\RQG� ZKLFK� WKH� WUDQV�ERXQGDU\� FRRSHUDWLRQ� EDUHO\
FRQIRUPV�WR�DOUHDG\�H[SHULHQFHG�SDWWHUQV�

6RPHWLPHV�� WKH� V\VWHPLF� LQWULFDF\� LV� DPSOLILHG� E\
JHQHUDWLQJ� XQSUHGLFWDEOH� VLWXDWLRQV� WKURXJK� VWUXFWXUDO
FKDQJHV�� DV� ZDV� WKH� FDVH� LQ� WKH� 5HSXEOLF� RI� 0ROGRYD
ZKLFK� DGPLQLVWUDWLYHO\� UHRUJDQLVHG� LWV� WHUULWRU\� �,OLHÝ�
*UDPD��6DLQVXV��������������,Q�PRVW�FDVHV��LQ�WKH�DUHD�RI
WKHVH� WUDQV�ERXQGDU\� WHUULWRULDO� V\VWHPV� DW� WKH� HGJH� RI
WKH� (8�� WKH� RSHQLQJ� RI� ERUGHUV� DQG� HPSKDVLVLQJ� SHR�
SOH
V� LQWHUQDWLRQDO�PRELOLW\� DUH� FKDUDFWHULVHG� E\� LQFRQ�
VHTXHQFH��FURVVLQJ�ZLWK�ZLWKRXW�D�YLVD���DOO�RI� WKHVH�EH�
LQJ�UHIOHFWHG�LQ�WKH�HFRQRPLF�GHYHORSPHQW�DQG�VWDQGDUG
RI�OLYLQJ�RI�WKH�SHRSOH�LQ�WKHVH�]RQHV�

7KLV� DVSHFW� LV� DOVR� UHIOHFWHG� LQ� WKH� DWWLWXGH� RI� WKH
SRSXODWLRQ� UHVLGLQJ� LQ� WKH�ERUGHU� ]RQHV� H[WHUQDO� WR� WKH
(8�DQG�ZKHUH��GXH�WR�JHQHUDO�DV�ZHOO�DV�VSHFLDO�VHFXULW\
PHDVXUHV�� WKH� SRSXODWLRQ� VLWXDWHG� RQ� ERWK� VLGHV� RI� WKH
ERUGHU� VKDSHV� GLDPHWULFDOO\� RSSRVHG� FRQFHSWLRQV� IURP
WKH�SRLQW�RI�YLHZ�RI�VRFLDO�VWDWXV�DQG�RI�FRPSUHKHQVLRQ
RI� WKH� WUDQV�ERXQGDU\� FRRSHUDWLRQ� FRQFHSW�� )RU� H[DP�
SOH�� IURP� WKH� (8� FLWL]HQ
V� SHUVSHFWLYH� WKHUH� LV� DQ� RSWL�
PLVWLF� SHUFHSWLRQ�� �,� JR� ZKHQ� ,� ZDQW� DQG� EX\� FKHDS
JRRGV� IURP� \RX��� ZKHUHDV� IURP� WKH� SHUVSHFWLYH� RI� WKH

FLWL]HQ�RXWVLGH�(8�WKHUH�LV�D�SHVVLPLVWLF�RQH���,�JR�ZKHQ
,�FDQ�DQG�VHOO�FKHDS�DQG�VRPHWLPHV�LOOHJDOO\�WR�\RX��

$QRWKHU� DVSHFW� RI� WKH� PHWKRGRORJLFDO� UHSRUWLQJ
IUDPH� LV� UHSUHVHQWHG� E\� WKH� ZLGWK� RI� WKH� ERUGHU� ]RQH
IURP����NP� WR����RU� HYHQ�������NP��)RU� WKLV� DQDO\VLV�
FHQWUHG� RQ� WKH� %DONDQ� VHFWRU� RI� WKH� H[WHUQDO� ERUGHU� RI
WKH� (8� DQG�GXH� DOVR� WR� WKH� GLPHQVLRQ�RI� ODUJH� �5RPD�
QLD��� PLGGOH�VL]HG� �%XOJDULD� DQG� *UHHFH�� DQG� VPDOO
�+XQJDU\��6HUELD��&URDWLD��$OEDQLD��0DFHGRQLD�DQG�6OR�
YHQLD�� FRXQWULHV� �� ZH� ZLOO� WDNH� LQWR� FRQVLGHUDWLRQ� WKH
ERUGHU� ]RQHV� RI� ��� NP� LQ� ZLGWK�� ]RQHV� WKDW� JHQHUDWH
FRQFHQWULF� LQWHUQDO� ]RQHV� RI� WKH� VDPH� ZLGWK� �ILJ�� ���
2WKHU� UHOHYDQW� LQGLFDWRUV� LQ� DQDO\VLQJ� WKH� WUDQV�ERXQ�
GDU\� ]RQHV� DUH� WKH� IROORZLQJ�� WKH� SURSRUWLRQ� EHWZHHQ
WKH�ZLGWK�RI�WKH�ERUGHU�DQG�WKH�VXUIDFH�DUHD�RI�WKH�VWDWH
�%XIRQ�� ������� WKH� GHQVLW\� RI� ERUGHU� FURVVLQJ� SRLQWV
�,OLHÝ�� *UDPD��:HQGW�� %RGRFDQ�� ������� VXSSRUW� IRU� WKH
URXWLQJ� RI� WKH� VWDWH
V� ERUGHU� �,OLHÝ�� ,OLHÝ�� *UDPD�� ������
WKH� GHQVLW\� RI� 1876� ��� �� DQG� �� LQ� WKHVH� ]RQHV�� WKH
DYHUDJH� GLVWDQFH� WR� WKH� FDSLWDO� DQG� GHFLVLRQ�PDNLQJ
FHQWUHV�RI�LQIHULRU�UDQN��WKH�QXPEHU�RI�LQKDELWDQWV�DQG�LWV
GHPRJUDSKLF�FKDUDFWHULVWLFV��3HOF���������DQG�WKH�HWKQLF
DQG�GHQRPLQDWLRQDO�HOHPHQW��.RFVLV��������HWF�

7KH�W\SRORJ\�RI�WUDQV�ERXQGDU\�V\VWHPV�LQ�UHODWLRQ�WR
WKH�H[WHUQDO�ERUGHU�RI�WKH�(8�SOD\V�DQ�LPSRUWDQW�UROH�LQ
GHILQLQJ� WKH� IXQFWLRQDOLW\� RI� WKH� HVWDEOLVKHG� WUDQV�
ERXQGDU\�]RQHV�

$FWRUV�DQG�LQVWLWXWLRQV

+XPDQ� UHVRXUFHV� DQG� LQVWLWXWLRQV� RI� WKH� VWDWH� KDYH
DQ� LPSRUWDQW� UROH� ERWK� LQ� WKH� VWDJH� RI� D� VWDWH
V� SUH��
DGKHUHQFH� DQG� LQ� WKDW� RI� SRVW�DGKHUHQFH�� HVSHFLDOO\
IURP�WKH�SRLQW�RI�YLHZ�RI�VKDSLQJ�VRPH�RI�WKH�IXQFWLRQDO
WUDQV�ERXQGDU\� WHUULWRULDO� V\VWHPV�� 7KH� DGPLQLVWUDWLYH
DQG� WHUULWRULDO�PHWKRG�RI�RUJDQLVLQJ�DQG� WKH�KXPDQ� UH�
VRXUFHV� �� TXDQWLWDWLYHO\� DQG� TXDOLWDWLYHO\� �� FRPELQHG
ZLWK�DQ�HIILFLHQW�V\VWHP�RI�FRPPXQLFDWLRQ�DQG�PHWKRGV
RI� WUDQVSRUW� UHSUHVHQW� IXQGDPHQWDO� SLOODUV� LQ� VKDSLQJ
V\VWHPV�ZKRVH� IXQFWLRQDOLW\�GLUHFWO\�GHULYH� IURP�D�JHR�
JUDSKLFDO�PDQDJHPHQW� �,OLHÝ��*UDPD��:HQGW�� %RGRFDQ�
�����������WKDW�KDV�EHHQ�HIILFLHQWO\�DSSOLHG�

7KH�DQDO\VLV�RI�WKHVH�HOHPHQWV�UHSUHVHQW�WKH�IRXQGD�
WLRQ� IRU� GUDZLQJ� XS� WKH� SODQQLQJ� DQG� WHUULWRULDO� LP�
SURYHPHQW�VWUDWHJLHV�DFFRUGLQJ�WR�D�WUDQV�ERXQGDU\�V\V�
WHP� VWDUWLQJ� IURP� WKH� QDWLRQDO� OHYHO� WR� WKH� ORFDO� RQH�
(DFK� HOHPHQW� FRPSRVLQJ� D� WHUULWRULDO� V\VWHP� FDQ� EH
DQDO\VHG��LQWHUSUHWHG�DQG�DSSOLHG�ZLWKLQ�WKH�OHYHO�RI�H[�
LVWLQJ� DGPLQLVWUDWLYH� DQG� WHUULWRULDO� VWUXFWXUHV� ZLWK� WKH
DPHQGPHQW�WKDW�DQ�DSSOLFDWLRQ�RI�WKH�JHQHUDO�FULWHULD�RI
D�]RQH
V�UHJLRQDO�GLYLVLRQ��&RFHDQ���������DQG�WKH�LGHQ�
WLILFDWLRQ�RI�PHFKDQLVPV�HQVXULQJ�WKH�WHUULWRULDO�V\VWHPV

GHWHUPLQDWLRQ� DQG� IXQFWLRQDOLW\� �,DQRÝ�� ������ FRXOG� GL�
YLGH� WKH� LGHQWLILHG�VWUXFWXUHV� LQWR� WHUULWRULDO�XQLWV�ZLWK�D
KLJK�GHJUHH�RI�IXQFWLRQDOLW\�WKDW�JHQHUDWHV�HFRQRPLF�GH�
YHORSPHQW�
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)LJ�����7HUULWRULDO�SROLWLFDO�V\VWHPV�LQ�WKH�%DONDQ�DUHD�DQG�WKH�(8�%DONDQ�H[WHUQDO�ERUGHU��������
6O�����3ROLWLàQL�VLVWHPL�QD�%DONDQX�JOHGH�QD�WHULWRULM�LQ�]XQDQMD�PHMD�(8�%DONDQ��������

&RQVLGHULQJ� WKDW� WKH� PHFKDQLVPV� RI� DSSO\LQJ� WKH
VWUDWHJLHV��GHWHUPLQHG�DW�WKH�OHYHO�RI�LQVWLWXWLRQV�DQG�DF�
WRUV�KLHUDUFKLFDOO\�DQG�KRUL]RQWDOO\�DUUDQJHG��DFWRUV�DQG
LQVWLWXWLRQV�RI� WKH� VDPH� UDQN���ZRXOG�ZRUN� E\� DSSO\LQJ
WKH� SULQFLSOH� RI� FRPSOHPHQWDULW\� ZKLFK� JHQHUDWHV� PX�
WXDO�DGYDQWDJHV��7KLV�VWUDWHJ\��ZLWKLQ�WKHVH�WHUULWRULDO�DQG
SROLWLFDO� LPSOHPHQWDWLRQ� V\VWHPV� �1876� V\VWHP��� FRXOG
EH�VXFFHVVIXOO\�DSSOLHG��7KHUHIRUH��ZH�VXJJHVW�WKDW�LQ�WKH
VWHSV� FRQFHUQLQJ� WKH� SODQQLQJ�DQG� LPSURYHPHQW� RI� WKH
WHUULWRU\�DQG�XQGHU� WKH�DVSHFW�RI� WUDQV�ERXQGDU\� WHUULWR�
ULDO� V\VWHPV� DV� SDUW� RI� DQ� LQWHJUDWHG�W\SH� LPSURYHPHQW�
LQFUHDVHG�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WKH�DFWRUV�DQG�LQ�
VWLWXWLRQV� SUHVHQW� LQ� WKH� GHFLVLRQ� PDNLQJ� QHWZRUN�� DU�
UDQJLQJ�WKHP�KLHUDUFKLFDOO\�DQG�LQ�WKH�VDPH�DUHD�

*LYHQ�WKH�FRQWH[W��TXHVWLRQV�DULVH��:KLFK�LV�WKH�EHVW
ZLGWK�RI�D�ERUGHU�VXE�V\VWHP"�:KDW�LV�WKH�GLVWDQFH�IURP
WKH�ERUGHU�WRZDUGV�WKH�LQWHULRU"�8S�WR�ZKDW�SRLQW�DUH�LWV
HIIHFWV� IHOW� VRFLDOO\� DQG� HFRQRPLFDOO\"�8S� WR�ZKDW� GLV�
WDQFH� IURP� WKH� ERUGHU� FDQ� WKH� LQFOXVLRQ� RI� GHFLVLRQ
PDNHUV�GLUHFWO\�LQIOXHQFH�WKH�VKDSLQJ�RI� WUDQV�ERXQGDU\
WHUULWRULDO�V\VWHPV"

7KH�WHUULWRULDO�VXE�V\VWHPV�LGHQWLILDEOH�ZLWK�1876���
��SOD\�DQ� LPSRUWDQW� UROH� LQ�GHILQLQJ� WKH� WUDQV�ERXQGDU\
V\VWHPV�DV� IXQFWLRQDO�V\VWHPV�RQ�RQH�KDQG��DQG�RQ� WKH
RWKHU�KDQG� WKH�UHODWLRQVKLS�EHWZHHQ� WKH�ERUGHU�DQG� LQ�
WHUQDO� V\VWHPV� LQGXFH� WKH� SUHYDOHQW� FKDUDFWHU� RI� WKH
VWDWH��ERUGHU�VWDWH��PL[HG�RU�LQWHUQDOLVHG�

$FFRUGLQJ�WR�WKH�QXPEHU�RI�DGPLQLVWUDWLYH�DQG�WHUUL�
WRULDO� XQLWV� ZLWK� D� IURQWOLQH� FKDUDFWHULVWLF�� FRUURERUDWHG
E\� WKH� GHFHQWUDOLVDWLRQ� GHJUHH� RI� WKH� UHVSHFWLYH� VWDWXV�
WKHUH� UHVXOWV�D�YDU\LQJ�QXPEHU�RI�GHFLVLRQ�PDNLQJ�FHQ�
WUHV�RI�GLIIHUHQW� UDQNV��ZLWK�PDMRU� LPSOLFDWLRQV� LQ�GHILQ�
LQJ�WKH�HOHPHQWV�DQG�PHFKDQLVPV�FRPSRVLQJ�WKH� WUDQV�
ERXQGDU\� WHUULWRULDO� V\VWHPV� ZLWK� D� GLIIHUHQW� GHJUHH� RI
IXQFWLRQDOLW\�

7+(�%$/.$1�75$16�%281'$5<�7(55,725,$/
6<67(0�*(1(5$7('�%<�7+(�(;7(51$/�%25'(5

2)�7+(�(8

$SSOLHG� WR� WHUULWRULDO� DQG� SROLWLFDO� V\VWHPV� ZKLFK
FRPSRVH� WKH� (8� �� %DONDQ� ]RQH� DV� RI� ������ VXFK� DQ
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)LJ������1876���%RUGHU�V\VWHPV�LQ�%DONDQ�$UHD�GHWHUPLQHG�E\�WKH�ZHVWHUQ�%DONDQ�H[WHUQDO�ERUGHU�RI�WKH�(8��������
6O�����2EPHMQL�VLVWHPL�1876���QD�%DONDQX��GRORàHQL�]�]XQDQMR�PHMR�(8�QD�]DKRGQHP�%DONDQX��������

DQDO\VLV�VXJJHVWV�WR�XV�D�FRPSOH[LW\�RI�VLWXDWLRQV�DV�D�UH�
VXOW� RI� WKH� FRQWLJXLW\� ZLWK� WKH� H[�<XJRVODYLDQ� ]RQH
�ZLWKRXW� 6ORYHQLD�� WR� ZKLFK� $OEDQLD� DGKHUHV�� ,Q� RWKHU
ZRUGV��WKH�H[WHUQDO�ERUGHU�RI�WKH�(8�EHJLQV�DQG�HQGV�DW
WKH� $GULDWLF� 6HD� DIWHU� D� VWUXFWXUDOO\�� W\SRORJLFDOO\� DQG
IXQFWLRQDOO\�LQWULFDWH�URXWH��3UDFWLFDOO\��WKH�ERUGHU�VWDWHV
RI�WKH�(8�DUH�6ORYHQLD��+XQJDU\��5RPDQLD��%XOJDULD�DQG
*UHHFH� WR� ZKLFK� FDQ� EH� DGGHG� �� ZLWKLQ� WKH� PDULWLPH

VHFWRU� �� ,WDO\��)RU� WKH� H[�6RYLHW� ]RQH�ZH� FDQ� VWDWH� WKDW
WKH\�DUH� VLWXDWHG� �RXWVLGH� WKH�(8��� DQG� IRU� WKRVH� LQ� WKH
%DONDQ�]RQH���GXH�WR�WKH�DEVROXWH�JHRJUDSKLF�SRVLWLRQ��
ZH�FDQ�GLVFXVV�D�UHODWLYH�RQH��LQVLGH�WKH�(8��EHFDXVH�RI
WKH�HQFODYLVDWLRQ�ZLWKLQ� WKH�(8�� WKH�RQO\� H[LW� EHLQJ�E\
WKH� LQWHUQDWLRQDO�ZDWHUV� RI� WKH� 6WUDLW� RI�2WUDQWR� OLQNLQJ
WKH�$GULDWLF�WR�WKH�0HGLWHUUDQHDQ�6HD��7KH�QRQ�(8�ERU�
GHU�V\VWHP�FRQWLJXRXV�ZLWK�WKH�DIRUHPHQWLRQHG�(8�ERU�
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GHU�V\VWHP�LV�IRUPHG�E\�&URDWLD��6HUELD��0DFHGRQLD�DQG
$OEDQLD� WR�ZKLFK�FDQ�EH�DGGHG��ZLWKRXW�KRZHYHU�� DQ\
GLUHFW�FRQWDFW�ZLWK�DQ�(8�ODQG�ERUGHU��0RQWHQHJUR�DQG
%RVQLD�+HU]HJRYLQD� LQ� WKH� PDULWLPH� ]RQH� �ILJ�� ���� 5H�
EXLOGLQJ� WKH� H[LVWLQJ� SROLWLFDO� ]RQH� DV� LQ� ������ RQ� D
SK\VLFDO�JHRJUDSKLFDO�� GHPRJUDSKLF� DQG� VRFLR�HFR�
QRPLF�EDVLV�RI�D�WHUULWRU\�FRPSDUWPHQWDOL]HG�LQWR�QR�OHVV
WKDQ� VL[� LQGHSHQGHQW� VWDWHV� WR� ZKLFK� FDQ� EH� DGGHG
.RVRYR� �DV� D� UHJLRQ�RI� 6HUELD�� DFNQRZOHGJHG� DV� DQ� LQ�
GHSHQGHQW�VWDWH�E\�D�FRQVLGHUDEOH�QXPEHU�RI�(XURSHDQ
VWDWHV��� UHVXOWV� LQ�DQ�DUHD� VXSHUSRVHG�RQ� WKH� IRUPHU� 6R�
FLDOLVW� )HGHUDO� 5HSXEOLF� RI� <XJRVODYLD� �ILJ�� ��� FRRUGL�
QDWHG�IRU�VHYHQW\�\HDUV�E\�D�FRPPRQ�DGPLQLVWUDWLYH�DQG
SROLWLFDO�V\VWHP�� ,W�ZDV�D�SHULRG�GXULQJ�ZKLFK�D� V\VWHP
RI�UHODWLRQV�ZDV�VWUDLJKWHQHG�RXW�HYHQ�LI�WKH�KXPDQ�HOH�
PHQW�ZDV�D�KHWHURJHQHRXV�RQH��HWKQLFDOO\�DQG�GHQRPL�
QDWLRQDOO\� VSHDNLQJ�� 3DUDOOHOLQJ� WKH� WZR� H[LVWLQJ� VLWXD�
WLRQV�EHWZHHQ������DQG������� LW�FDQ�EH�QRWLFHG� LQ� WKH
SUHVHQW� QRQ�(8� ]RQH� ������� D� FRPSDUWPHQWDOLVHG� ILHOG
IURP� WZR� WHUULWRULDO� DQG�SROLWLFDO� V\VWHPV� �������� <XJR�
VODYLD�DQG�$OEDQLD��WR�VL[�WHUULWRULDO�DQG�SROLWLFDO�V\VWHPV
������� DQG� RQH� �� 6ORYHQLD� �� �WUDQVIHUUHG�� LQ� ����� WR
ZLWKLQ� WKH� (8�� /LNHZLVH�� DURXQG� WKLV� QRQ�(8� DUHD
�������� LQ������H[LVWHG� LQ�FRQWLJXLW\�D�FDSLWDOLVW� V\VWHP
DW�WKH�H[WUHPLWLHV��,WDO\��$XVWULD�DQG�*UHHFH��DQG�D�FHQ�
WUDO� VRFLDOLVW� RQH� �+XQJDU\�� 5RPDQLD� DQG� %XOJDULD��� ,Q
RWKHU�ZRUGV�� IURP�VL[�H[WHUQDO�VWUXFWXUHV�DQG� WZR� LQWHU�
QDO� RQHV�� QRZDGD\V� ZH� KDYH� ILYH� LQ� WKH� H[WHULRU� DQG
VHYHQ�LQ�WKH�LQWHULRU��ILJ�����

7KH�(8�QRQ�(8�FURVV�ERUGHU�V\VWHPV�LQ�WKH�%DONDQV��
VWUXFWXUDO�DQG�IXQFWLRQDO�IHDWXUHV

6WDUWLQJ� IURP� WKH� JHRJUDSKLF� SRVLWLRQ� RI� WKH� QLQH
VWDWHV�VLWXDWHG��LQ�WKH�LQWHULRU���ILYH��DQG��LQ�WKH�H[WHULRU�
�IRXU�� RI� WKH� (8� DQG� WKHLU� FRQWLJXRXV� FKDUDFWHULVWLFV�
WKHUH� UHVXOWV� QR� OHVV� WKDQ�HLJKW� WUDQV�ERXQGDU\� DUHDV� LQ
WKH�FRQWLQHQWDO�]RQH��WZR�LQ�WKH�VHFWRUV�ZLWK�FRQWLQHQWDO
ZDWHUV� �WZHOYH�QDXWLFDO�PLOHV�� DQG� IRXU� LQ� WKH�PDULWLPH
VHFWRU�FURVVHG�E\�WKH�LQWHUQDWLRQDO�ZDWHUV�RI�WKH�$GULDWLF
6HD�� 7KH� HLJKW� ODQG� VHFWRUV� ZKRVH� FRPSOH[LW\� GHULYHV
IURP�WKH�GU\�ZDWHU�UDWLR�SURSRUWLRQ�RI�WKH�URXWH
V�VXSSRUW
�,OLHÝ�� ,OLHÝ�� *UDPD�� ������ DUH�� WKH� 6ORYHQLDQ�&URDWLDQ�
+XQJDULDQ�&URDWLDQ�� +XQJDULDQ�6HUELDQ�� 5RPDQLDQ�
6HUELDQ�� %XOJDULDQ�6HUELDQ�� %XOJDULDQ�0DFHGRQLDQ�
*UHHN�0DFHGRQLDQ�DQG�*UHHN�$OEDQLDQ�ERUGHUV��WDEOH��
DQG�ILJ������HDFK�ZLWK�LWV�GLVWLQFWLYH�SK\VLFDO�JHRJUDSKLF�
GHPRJUDSKLF�� VRFLR�HFRQRPLF� DQG� IXQFWLRQDO� IHDWXUHV�
7KXV�� HDFK� RI� WKH� HLJKW� VHFWRUV� FDQ� UHSUHVHQW� D� WUDQV�
ERXQGDU\� WHUULWRULDO� V\VWHP� FKDUDFWHULVHG� E\� D� FHUWDLQ
GHJUHH� RI� IXQFWLRQDOLW\� UHIOHFWHG� LQ� WKH� GHJUHH� RI� FRQ�
QHFWLRQ�WKURXJK�WUDQV�ERXQGDU\�FRRSHUDWLRQ�RI�WKH�FRQ�
WLJXRXV� VWDWHV� WR�ZKLFK� WKH\�EHORQJ��7KHUH�DUH� UHJLRQDO
WHUULWRULDO�V\VWHPV�RI�LQIHULRU�UDQN�WR�WKH�VWDWHV�EXW�ZKLFK�
WKURXJK�FRPSRVLQJ�HOHPHQWV� DQG�PHFKDQLVPV�� FDQ� JH�

QHUDWH�VWDELOLW\�LQVWDELOLW\�DQG�HFRQRPLF�SURJUHVV�UHJUHVV
LQ�WKH�SHULSKHUDO�DUHD�RI�WKH�VWDWHV�WR�ZKLFK�WKH\�EHORQJ
DQG� LPSOLFLWO\� GLIIHUHQWLDWHG� OHYHOV� RI� WUDQV�ERXQGDU\
FRRSHUDWLRQ�� %RWK� DGMDFHQW� DQG� SHUSHQGLFXODU� WR� WKH
VHFWRU� RI� WKH� H[WHUQDO� ERUGHU� RI� WKH� (8�� WKHUH� DUH� WKH
LQWHUVWDWH� ERUGHU� VHFWRUV� ZLWK� WKH� VHFRQGDU\� UROH� EH�
WZHHQ�(8�PHPEHU�VWDWHV��6ORYHQLDQ�+XQJDULDQ��+XQJD�
ULDQ�5RPDQLDQ�� 5RPDQLDQ�%XOJDULDQ� DQG� %XOJDULDQ�
*UHHN�� DQG� QRQ�(8� VWDWHV� �&URDWLDQ�6HUELDQ�� 6HUELDQ�
0DFHGRQLDQ��0DFHGRQLDQ�$OEDQLDQ�WR�ZKLFK�DUH�DGGHG
WKRVH� LQ� WKH� PDULWLPH� VHFWRU� �� $OEDQLDQ�0RQWHQHJULQ�
0RQWHQHJULQ�&URDWLDQ�DQG�&URDWLDQ�%RVQLDQ��ILJ�����

7KH� FRPSOH[LW\� RI� WHUULWRULDO� DQG� SROLWLFDO� V\VWHPV
IURP� WKLV� %DONDQ� DUHD� GHULYHV� DOVR� IURP� WKH� WUDQV�
ERXQGDU\�V\VWHPV�EHWZHHQ�QRQ�(8�VWDWHV�DQG�ZKLFK�DUH
QRW�FRQWLJXRXV�ZLWK�WKH�H[WHUQDO�ERUGHU�RI�WKH�(8��&URD�
WLDQ�%RVQLDQ�� 6HUELDQ�%RVQLDQ�� 0RQWHQHJULQ�%RVQLDQ�
6HUELDQ�.RVRYDQ�� 0DFHGRQLDQ�.RVRYDQ�� DQG� %RVQLDQ�
.RVRYDQ��

0RUSKR�GLPHQVLRQDO�IHDWXUHV�JHQHUDWLQJ�DQDO\WLFDO
DQG�V\QWKHWLF�LQGLFDWRUV

7KH� QLQH� FRXQWULHV� LQYROYHG� LQ� VKDSLQJ� WKH� ERUGHU
DUHDV�DUH�FKDUDFWHUL]HG�E\�KHWHURJHQHLW\�LQ�WHUPV�RI�VL]H�
ZLWK�D�GHYLDWLRQ�H[SDQGHG�IURP�WKH��������NP��RI�6OR�
YHQLD�� WR� WKH� ������� NP�� RI� +XQJDU\�� ,QFOXGHG� LQ� WKH
FDWHJRU\� RI� VPDOO� VWDWHV�� WR� �������� NP�� %XOJDULD� �PH�
GLXP�VL]HG�VWDWHV��WR���������NP��5RPDQLD��ODUJH�VWDWHV�
6DQJXLQ�� ������� )RU� WKH� SXUSRVHV� RI� WKLV� VWXG\� WKH� WHU�
ULWRULDO�H[WHQVLRQ�RI�WKH�VWDWH�FRUUHODWHG�WR�WKH�(8�ERUGHU
DUHD�OHQJWK�H[SUHVVHV�WKH�GHSHQGHQFH�UDQN�DQG�WKH�UROH
RI� WKH� ERUGHU� DQG� WUDQV�ERXQGDU\� DUHD� UHVXOWLQJ� LQ� LWV
WHUULWRULDO� VWUXFWXUH� RQ� WKH� RQH� KDQG� DQG� WKH� GHJUHH� RI
LQIOXHQFH� RI� WKH� FRQFHUQHG� VWDWH� LQ� VKDSLQJ� WKH� GHWHU�
PLQHG�WUDQV�ERXQGDU\�V\VWHPV�

7KH� WRWDO� OHQJWK�RI� WKH�H[WHUQDO�(8�%DONDQ�ERUGHU� LV
������NLORPHWUHV��WDEOH����LQFOXGLQJ�VHYHQWHHQ�LQWHU�VWDWH
VHFWRUV�DQG�DV�PDQ\�ERUGHU�DUHDV��7KH�ORQJHVW�LQWHUVWDWH
ERUGHU�DUHD�LV�WKH�6ORYHQLDQ�&URDWLDQ������NP��ODQG�DQG
VHD�DUHD�� JHQHUDWLQJ� D� ERUGHU� DUHD� ���� NP� LQ�ZLGWK�� RI
DERXW��������NP���DQ�DUHD�WKDW�UHSUHVHQWV�������RI�WKH
WRWDO�DUHD�RI�6ORYHQLD�DV�D�VWDWH��KHQFH� LWV�VWDWXV�RI�ERU�
GHU�VWDWH��%XIRQ���������5HSRUWLQJ�WKH�ERUGHU�DUHD�WR�WKH
WRWDO�DUHD�RI� WKH�VWDWH��LW�UHVXOWV�VRPH�ODUJH�SDUWV�RI�ERU�
GHU� DUHDV� ZLWKLQ� WKH� VWDWH� V\VWHP� LQ� 6ORYHQLD� ��������
&URDWLD� �������� DQG�0DFHGRQLD� ��������� ZKLOH� 5RPD�
QLD�LV�DW�WKH�ERWWRP���������ZLWK�%XOJDULD��+XQJDU\�DQG
*UHHFH� VRPHZKHUH� LQ� WKH�PLGGOH� �������������� 7KHVH
YDOXHV�H[SUHVV� WKH�GHSHQGHQF\� UDWLR�RI� WKH�ERUGHU� DUHD
RI�VWDWH�VWUXFWXUH�WR�ZKLFK�LW�EHORQJV�EXW�DOVR�WKH�GHJUHH
RI�GHSHQGHQFH�RI� WKH�FRQFHUQHG�VWDWH�RI� WKH�SHULSKHUDO
ERUGHU� DUHD�� WKH� QHHG� IRU� WUDQV�ERXQGDU\� FRRSHUDWLRQ�
WKH�UHODWLYH�SRVLWLRQ��ZLWKLQ�WKH�(8��DQG��RXWVLGH�WKH�(8�
DQG�WKH�ERUGHU�VWDWH�VWDWXV�
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$OEDQLD ������ ��� ���� ��� ���� ���� ����� ���� ����� �
0DFHGRQLD ������ ��� ���� ��� ���� ���� ����� ���� ����� �
6HUELD ������ ���� ���� ��� ���� ����� ������ ���� ���� �
&URDWLD ������ ���� ���� ������ ���� ����� ������ ���� ���� �
6ORYHQLD ������ ���� ���� ��� ���� ����� ������ ���� ���� �
+XQJDU\ ������ ���� ���� ��� ���� ���� ������ ���� ���� �
5RPDQLD ������� ���� ���� ��� ���� ���� ������ ��� ����� �
%XOJDULD ������� ���� ���� ��� ���� ���� ������ ���� ����� �
*UHHFH ������� ���� ����� ��� ���� ����� ������ ���� ���� �
,WDO\ ���� ���� ����� ����� �
727$/ ������� ������ ���� ������� ����� ������ ��������� ���� ��� ��

:LWK�UHJDUGV�WR�WKH�HVWDEOLVKPHQW�RI�ERUGHU�DUHDV�WKH
VLWXDWLRQ� EHFRPHV� HYHQ� PRUH� FRPSOH[� IRU� VWDWHV� ZLWK
VPDOO� VXUIDFH�� 'HSHQGLQJ� RQ� WKH� ZLGWK� RI� WKH� ERUGHU
DUHD� ���� NP��� LW�PD\� EH� OHVV� WKDQ� WKDW� LQFOXGHG� LQ� WKH
LQWHU�VWDWH�ERUGHU�DUHD��7KH�FRPSOH[LW\�LQFUHDVHV�LI�WKHVH
ERUGHU� DUHDV� �UHODWLYH� WR� WKH� ZKROH� VWDWH�� KDYH� D� ODUJH
QXPEHU� RI� SHRSOH�� GHFLVLRQ�PDNLQJ� FHQWUHV�� WHUULWRULDO�
DGPLQLVWUDWLYH� XQLWV� RI� ORZHU� UDQN�� HWKQLF�UHOLJLRXV� KHW�
HURJHQHLW\�KRPRJHQHLW\�� GLIIHUHQW� PRQHWDU\� V\VWHPV�
GLSORPDWLF� WHQVLRQV�� ORZ�KLJK�GHQVLW\�RI� URDGV�DQG� UDLO�
ZD\�LQIUDVWUXFWXUH��WKH�GHQVLW\�RI�ERUGHU�FURVVLQJ�SRLQWV�
YLVD� UHJLPHV�� GLIIHUHQFHV� LQ� HFRQRPLF� GHYHORSPHQW
�*'3�� JHQHUDWRU� RI� VPDOO� ERUGHU� WUDIILF�� QDWXUDO� OLPLWV
DQG� WKH� W\SH�RI�VXSSRUW�RI� WKH�VWDWH�ERUGHU� �VXFK�DV� WKH
XQVHWWOHG�SUREOHPV�UHJDUGLQJ�WKH�ERUGHU�WUDMHFWRU\��ODQG
DQG� PDULWLPH� ERUGHU� EHWZHHQ� 6ORYHQLD� DQG� &URDWLD
�.OHPHQáLá��*RVDU��������HWF����7KH�VLWXDWLRQ� LV�FRPSOL�
FDWHG� LI� WKH� FDSLWDO� LV� LQ� D� SHULSKHUDO� SRVLWLRQ� �6RILD�
=DJUHE�� 6NRSMH��� &RUUHODWLQJ� WKH� ERUGHU
V� VXUIDFH� DUHDV
JHQHUDWHG�E\�WKH�(8
V�H[WHUQDO�ERUGHU� ����NP�LQ�ZLGWK�
ZLWK�JUHDW�H[WHQVLRQ�DUH� WKH�5RPDQLDQ�6HUELDQ� �������
NP���DQG�6ORYHQLDQ�&URDWLDQ�VHFWRUV� ��������NP����RYHU
WKH� YDOXH� RI� WKH� VWDWHV� RI� $OEDQLD� DQG�0DFHGRQLD� DQG
WKH� ORZHVW�YDOXHV�DUH� WKDW�RI� WKH�%XOJDULDQ�0DFHGRQLDQ
�������NP���DQG�WKH�+XQJDULDQ�6HUELDQ��������NP��� �WD�
EOH�����6LPLODUO\��������RI�WKH�(8�QRQ�(8�ERUGHU�DUHD�LV
D� 6ORYHQLDQ�&URDWLDQ� SUREOHP� DQG� ������ 5RPDQLDQ�

6HUELDQ�� WKH� RWKHU� YDOXHV�ZHUH� EHWZHHQ� ������ &URDWL�
DQ�+XQJDULDQ�DQG������0DFHGRQLDQ�%XOJDULDQ��WDEOH����
7KXV��DW�WKH�OHYHO�RI�WKH�VWDWH�VHFWRU�RI�WKH�(8
V�H[WHUQDO
ERUGHU�LV�GRPLQDQWO\�PDQDJHG�E\�&URDWLD��������6HUELD
������� RI� WKH� QRQ�(8� VSDFH�� 6ORYHQLD� ������ DQG
*UHHFH�������RI� WKH�(8��ZKLOH�5RPDQLD��%XOJDULD�DQG
+XQJDU\�PDQDJH�DERXW������HDFK��WDEOH����

7KH�FRPSOH[LW\�RI�D�WHUULWRULDO�WUDQV�ERXQGDU\�V\VWHP
LQFUHDVHV� SURSRUWLRQDOO\� ZLWK� WKH� QXPEHU� RI� GHFLVLRQ�
PDNLQJ� FHQWUHV�� WKH� JHQHUDO� VLWXDWLRQ� RI� WHUULWRULDO�
DGPLQLVWUDWLYH� V\VWHPV� RI� FRQWLJXRXV� VWDWHV� DQG� WKH
QXPEHU� RI� XQLWV�ZLWK� ERUGHU� FKDUDFWHULVWLFV�� WKH� ERUGHU
VWULS�LWVHOI�LV�FRPSRVHG�RI�XQLWV�WKH�OLPLWV�RI�ZKLFK�FRLQ�
FLGHV� ZLWK� D� VHJPHQW� RI� WKH� VWDWH� ERUGHU�� WKH� LQWHUQDO
VWULS� LQFOXGHG� LQ� WKH�GHWHUPLQHG�ERUGHU�DUHD� ����NP� LQ
ZLGWK��

:LWK�UHJDUGV�WR�WKH�%DONDQ�VHFWRU�RI�WKH�(8
V�H[WHUQDO
ERUGHU��ZH�ZLOO�FRQVLGHU�WKUHH�HOHPHQWV��1876������DQG
�� DSSURSULDWH� XQLWV� DQG� WKH� QXPEHU� RI� WKHVH� XQLWV� LQ�
FOXGHG�LQ�WKH�VSHFLILHG�ERUGHU�DUHDV�ZLWKLQ�DERXW����NP
ZLGH�� 7KHVH� WKUHH� HOHPHQWV�� LQGLYLGXDOO\� DQDO\]HG� RU
LQWHJUDWHG� FDQ� KLJKOLJKW� WKH� FRPSOH[LW\� RI� D� WUDQV�
ERXQGDU\�V\VWHP�LQ�WHUPV�RI�GHFLVLRQ�PDNLQJ�FHQWUHV�RI
SRODUL]DWLRQ�� GHSHQGLQJ� RQ� WKH� DUHD� WKH\� FRQWURO� �� WKH
KLHUDUFKLFDO� OHYHO�� KXPDQ� SRWHQWLDO� HWF�� UHODWLYH� WR� WKH
VWDWH�V\VWHP�WR�ZKLFK�LW�EHORQJV��1RW�WR�EH�QHJOHFWHG�LQ
WKLV�FDVH�LV�WKH�VL]H�RI�WKH�VWDWHV�DV�ZKHQ�WKHVH�DUH�PRUH
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7DEOH� ��� %RUGHUODQG� ���� NP� LQ� ZLGWK�� DQG� WUDQV�ERUGHUODQG� DUHDV� ���� NP� LQ� ZLGWK�� FRQWLJXRXV� ZLWK� WKH� (8�
ZHVWHUQ�%DONDQ�H[WHUQDO�ERUGHU��GDWD�VRXUFH��1DWLRQDO�,QVWLWXWH�RI�6WDWLVWLFV�RI�HDFK�FRXQWU\��������
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D E F G H
� 6ORYHQLD�&URDWLD ��� ������ ������ ����
� +XQJDU\�&URDWLD ��� ����� ������ ����
� +XQJDU\�6HUELD ��� ����� ����� �����
� 5RPDQLD�6HUELD ��� ������ ������ ����
� %XOJDULD�6HUELD ��� ����� ������ ����
� %XOJDULD�0DFHGRQLD ��� ����� ����� �����
� *UHHFH�0DFHGRQLD ��� ����� ������ �����
� *UHHFH�$OEDQLD ��� ����� ������ ����
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H[WHQVLYH� WKH� ORZHU� WKH� ERUGHU�VWDWH� FKDUDFWHULVWLFV�ZLOO
EH��/LFKWHQEHUJHU��������%XIRQ���������$OVR��LQ�WHUPV�RI
FRQQHFWLRQ�SRWHQWLDO� UHIOHFWHG�E\� WKH� LQIUDVWUXFWXUH�SUR�
MHFW� OHYHO� JHQHUDWHG� E\� WKH� H[LVWHQFH� RI� FRQWLJXLW\�� WKH
OHQJWK�DQG�QXPEHU�RI�FRQWLJXRXV�VHFWRUV�LQ�FRQMXQFWLRQ
ZLWK�LQIUDVWUXFWXUH�HOHPHQWV�SOD\V�DQ�LPSRUWDQW�UROH�

7KH�QLQH� VWDWHV� �WDEOH����JURXSV����1876���HTXLYD�
OHQW� XQLWV� DQG� DQ� HTXDO� GHFLVLRQ� FHQWUHV� �WKHLU� UHVL�
GHQFHV�� RI� ZKLFK� WKLUW\�WZR� RXWVLGH� RI� WKH� (8� DQG
WZHQW\�QLQH�LQVLGH�RI�WKH�(8��WKH�JUHDWHVW�QXPEHU�EHLQJ
LQ�6HUELD��HOHYHQ��DQG�WKH�VPDOOHVW�LQ�5RPDQLD��WKUHH��

%\�UHSRUWLQJ�WKH�WRWDO�QXPEHU�RI�XQLWV�ZLWKLQ�D�VWDWH
ZH�REWDLQ�YDOXHV�WKDW�UHIOHFW� WKH�LPSRUWDQFH�RI� WKH�ERU�
GHU�DUHD�LQ�WKH�VWDWH�VWUXFWXUH�DQG�ZKHUH�ZH�FDQ�LGHQWLI\
WKUHH� FDWHJRULHV�� KLJK�VWDWH� ����������� KLJK�UHJLRQDO
���������� ORZ�UHJLRQDO� ��������� DQG� VPDOO�ORFDO� �OHVV
WKDQ�������7KLV�VFDOH�DSSOLHV�WR�WKH�HQWLUH�ERUGHU�V\VWHP
UHVXOWLQJ�LQ�D�WUDQV�ERXQGDU\�V\VWHP�SURILOH�JHQHUDWHG�E\
WKH� LQVHUWLRQ�RI� WKH�ERUGHU� V\VWHP� LQWR� WKH� VWDWH� V\VWHP
LWVHOI� DQG� WKDW� UHVXOWV� LQ� WUDQV�ERXQGDU\� FRRSHUDWLRQ
VWUDWHJ\� ZLWK� PRUH� RU� OHVV� SURIRXQG� FRQVHTXHQFHV� IRU
WKH�VWDWH�

:H� FDQ� VWDWH� WKDW� WKH� VL]H� �WHUULWRULDO� H[WHQVLRQ� DQG
SRSXODWLRQ�QXPEHU��� VKDSH� �HORQJDWHG�RU� FRPSDFW�� DQG
SRVLWLRQ��RXWVLGH��� LQVLGH�WKH�(8��RI� WKH�VWDWH� LQ� UHODWLRQ
WR�WKH�H[WHUQDO�ERUGHU�RI�WKH�(8�SOD\V�DQ�LPSRUWDQW�UROH
LQ�WKLV�W\SH�RI�DQDO\VLV��WKHVH�IHDWXUHV�JHQHUDWLQJ�DGYDQ�
WDJHV�GLVDGYDQWDJHV�LQ�WHUPV�RI�WUDQV�ERXQGDU\�FRRSHUD�
WLRQ� DW� WKH� OHYHO� RI� FRUUHVSRQGLQJ� WUDQV�ERXQGDU\� V\V�
WHPV�

'HSHQGHQF\�ERUGHU� UDWLR�RI� WHUULWRULDO�DGPLQLVWUDWLYH
XQLWV�GHULYHG�IURP�WKH�UDWLR�EHWZHHQ�WKH�VXUIDFH�RI�DGMD�

FHQW� ERUGHU� DUHD� �RU� WKH� WHUULWRULDO�DGPLQLVWUDWLYH� XQLW
FRQVLGHUHG��DQG�OHQJWK�RI�WKH�ERUGHU�VHFWRU��SUHVHQWHG�LQ
WDEOH� ��� VKRZV� WKH� OHYHO� RI� WUDQV�ERXQGDU\� V\VWHPV� WKH
V\PPHWU\�DV\PPHWU\�RI�WKHLU�DUHD�LQ�WHUPV�RI�FRQWLJXRXV
WHUULWRULDO� ERUGHU� V\VWHPV� JHQHUDWLQJ� WUDQV�ERXQGDU\
V\VWHPV�� $V� WKH� DV\PPHWU\� LV� KLJKHU�� WKH� QXPEHU� RI
RWKHU�IDFWRUV�WDNHQ�LQWR�DFFRXQW�PD\�OHDG�WR�LPEDODQFHV
LQ� WHUPV� RI� SRWHQWLDO� FRPSRQHQWV� RI� WUDQV�ERXQGDU\
FRQQHFWLRQV�ORFDWHG�RQ�ERWK�VLGHV�RI�WKH�ERUGHU��$Q�H[�
DPSOH�PD\� EH� WKH� QXPEHU� RI� H[LVWLQJ� GHFLVLRQ�PDNLQJ
FHQWUHV�RI� ORZ�UDQNLQJ�DQDO\VLV� �1876��� DQG���� ERUGHU
FURVVLQJ� SRLQWV� GHQVLW\�� HWKQLF�UHOLJLRXV� KRPRJHQHLW\�
KHWHURJHQHLW\��*'3��FXUUHQF\��KXPDQ�UHVRXUFHV�HWF��7KH
ORZHU� WKH� XQLW� UDQN�� WKH�PRUH� HIILFLHQW� WKH� GHWHUPLQHG
WUDQV�ERXQGDU\� V\VWHPV� DUH� LQ� WHUPV� RI� WUDQV�ERXQGDU\
OLQNDJH�� WKH� HIILFLHQF\� LV� LQYHUVHO\� SURSRUWLRQDO� WR� WKH
OHQJWK� D[LV� RI� SHUSHQGLFXODU� XQLW� WR� WKH� ERUGHU� OLQH�� $
WHUULWRULDO�V\VWHP�DFTXLUHV�D�ERUGHU�FKDUDFWHU�DV�WKH�LQGL�
FDWRU�YDOXH�LV� ORZHU��6SHFLILFDOO\��6ORYHQLD�ZLWK�D�YDOXH
RI������NP��NP� LV�DQ�DGPLQLVWUDWLYH�DUHD�ZLWK�D�ERUGHU
FKDUDFWHU�KLJKHU�WKDQ�LQ�%XOJDULD������NP��NP�VLWXDWLRQ
GHWHUPLQHG�E\�WKH�VL]H�RI�XQLWV�RI�WKH�VDPH�UDQN�DQG�SR�
VLWLRQ�DQG�VKDSH�RI� WKHLU�ERUGHU��(DFK�GHWHUPLQDWH� LQGL�
FDWRU� FDQ� FRQWULEXWH� HIIHFWLYHO\� WR� WKH� GHYHORSPHQW� RI
VWUDWHJLHV�IRU�GHWHUPLQLQJ�WKH�IXQFWLRQDOLW\�RI�VRPH�WUDQV�
ERXQGDU\� WHUULWRULDO� V\VWHPV�� )RU� WKH�%DONDQ� VHFWRU�� WKLV
LV�H[WUHPHO\�HYLGHQW�E\�FRPSDULQJ�WHUULWRULDO�VXEV\VWHPV
RI� WKH� (8�� PRUH� KRPRJHQHRXV� DV� VWDWLVWLFDO� IXQFWLRQDO
DVSHFW� �KRPRJHQHLW\� FDXVHG� E\� WKH� LPSOHPHQWDWLRQ� RI
WKH�1876� V\VWHP�� DQG� RI� WKH� QRQ� (8� VSDFH� FKDUDFWHU�
L]HG�E\�KLJK�KHWHURJHQHLW\�GHULYHG�IURP�WKH�SDUWLFXODUL�
WLHV�RI�QDWLRQDO�WHUULWRULDO�DGPLQLVWUDWLYH�V\VWHPV�
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7DEHOD����2EPHMQD� �Y� ÉLULQL�1876���� LQ�àH]PHMQD�REPRàMD� �Y� ÉLULQL�1876���� RE� ]XQDQML�PHML� (8�QD� ]DKRGQHP
%DONDQX��YLU�SRGDWNRY�GUËDYQL�VWDWLVWLàQL�XUDGL��������

1876���%25'(5/$1'�$5($�%<�/(1*7+�2)�&20021�(8

%25'(5�6(&725

&28175<

1876�,,,

81,76

%25'(5

$5($

��)520

727$/

&28175<�

$5($
$UHD��NP��

6SHFLILF

GHSHQGHQF\

ERUGHU�UDWLR

�NP��NP�

$UHD��NP��

727$/

'(3(1�

'(1&<

%25'(5

5$7,2

�NP��.0�

%25'(5

$6<00(75<

,1'(;

�)�*�

�NP�� ��� 1876�,,, 1876�,,, 1876�,,, 1876�,,, 1876�,,,

D E F G H I J K L - N

6ORYHQLD
������ ���� ������ 6ORYHQLD�

&URDWLD
���� ���� &URDWLD�

6ORYHQLD
������ ���� ����

+XQJDU\
������ ���� ������ +XQJDU\�

&URDWLD
���� ���� &URDWLD�

+XQJDU\
����� ���� ����

������ +XQJDU\�
6HUELD

���� ���� 6HUELD�
+XQJDU\

��� ����

5RPDQLD
�������� ��� ������ 5RPDQLD�

6HUELD
���� ���� 6HUELD�

5RPDQLD
������ ���� ����

%XOJDULD
�������� ���� ������ %XOJDULD�

6HUELD
���� ���� 6HUELD�

%XOJDULD
������ ���� ����

����� %XOJDULD�
0DFHGRQLD

���� ���� 0DFHGRQLD�
%XOJDULD

����� ����

*UHHFH
�������� ���� ������ *UHHFH�

0DFHGRQLD
���� ���� 0DFHGRQLD�

*UHHFH
������ ���� ����

������ *UHHFH�
$OEDQLD

���� ���� $OEDQLD�
*UHHFH

����� ����

&URDWLD �������� ���� ����
6HUELD ������ ���� ����
0DFHGRQLD �������� ���� ����
$OEDQLD ������� ���� ����
727$/ ������� ������ ����

�!ALAJ@AJ?U�>KN@AN�N=PEK���EJ@E?=PKN�NAOQHPEJC�BNKI�PDA�NALKNPEJC�KB�PDA�>KN@AN�QJEP�OQNB=?A�PK�PDA�?KNNAOLKJ@EJC�>KN@AN�OA?PKN���=O�PDA
R=HQA�EO�?HKOAN�PK���EP�IA=JO�PD=P�PDA�NAH=PERA�QJEP�D=O�=�DECD�@ACNAA�KB�EJRKHRAIAJP�EJ�PDA�@APANIEJA@�>KN@AN�OUOPAI��1DA�OLA?EBE?�NALKNP
DECDHECDPO�PDA�R=HQA�KJ�OACIAJPO�@APANIEJA@�>U�PDA�HAJCPD�KB�PDA�?KIIKJ�>KN@AN�OA?PKN� "T=ILHA!� NK=PE=�0HKRAJE=�������=J@� NK=PE=�
%QJC=NU� �� ���
"� PDA� PKP=H� NALKNP� NABANO� PK� PDA� PKP=H� >KN@AN� OA?PKN� KB� PDA� OP=PA� ?KJ?ANJA@� SEPDKQP� P=GEJC� EJPK� =??KQJP� PDA� JQI>AN� KB
JAECD>KQNEJC�OP=PAO� "T=ILHA!� NK=PE=�0HKRAJE=���%QJC=NU������
�

���KN@AN� =OUIIAPNU� EJ@AT� @ANERA@� BNKI� PDA� EJ@E?AO� NALKNP� KB� >KN@AN� ?KJPECQKQO� @ALAJ@AJ?U�  �@IEJEOPN=PERA�2JEP� OQNB=?A�>KN@AN
OLA?EBE?�OA?PKN
�DECDHECDPO�=�LNKJKQJ?A@�=OUIIAPNU�EJ�B=RKQN�KB�PDA�"2�>KN@AN�=NA=�  IA@EQI�R=HQA����
�AT?ALP� PDA�0HKRAJE=J� NK=PE=J
OA?PKN�SEPD�=�B=RKQN=>HA�EJ@E?=PKN�KB�PDA�"2�JKJ"2�OL=?A���HOK�EJ�PDA�?=OA�KB�PDEO�EJ@E?=PKN�SA�OLA?EBU�PD=P!�PDA�R=HQAO�HKSAN�PD=J���IA=JO
=�B=RKQN=>HA�=OUIIAPNU"�KRAN���IA=JO�QJB=RKQN=>HA�=OUIIAPNU"�=J@���IA=JO�>KN@AN�OUIIAPNU��1DQO�EJ�PDA��=HG=J�OA?PKN�EJ�PANIO�KB�PDA
>KN@AN�=NA=�KB� PDA�"2�OP=PAO� PDA�>KN@AN� =OUIIAPNU�=P�+210��� HARAH� EO� ARE@AJP� EJ� PDA�%QJC=NE=J�0AN>E=J�  ��
� =J@�%QJC=NE=J� NK=PE=J
 ���
�OACIAJP�=P�PDA�KLLKOEPA�LKHA�>AEJC�PDA�0HKRAJE=J� NK=PE=J�OA?PKN� ���
��1DA�JA=NAOP�OA?PKN�PK�=�OUIIAPNE?�>KN@AN�=NA=�EO�PDA��QHC=�
NE=J�*=?A@KJE=J� ���
��1DEO�GEJ@�KB�=J=HUOEO�?=J�>A�=?DEARA@�=HOK�=P�PDA�HARAH�KB�PDA�=@IEJEOPN=PERA�PANNEPKNE=H�QJEPO�KB�QLLAN�HKSAN�N=JG�PK
PDA�+210���HARAH� BEC���
�

��� NKOO�>KN@AN� ?KIL=PE>EHEV=PEKJ� EJ@E?=PKN� NAOQHPO� BNKI� NALKNPEJC� PDA� =@IEJEOPN=PERAHU� @APANIEJA@� >KN@AN� =NA=O�  KJ� ?KNNAOLKJ@EJC
=@IEJEOPN=PERA�PANNEPKNE=H�QJEPO
�PK�PDA�>KN@AN�=NA=O�@APANIEJA@�SEPD�=�QJEP=NU�ATPAJOEKJ� A=?D����GI�EJ�SE@PD"�?=J�>A�IKNA�HAOO����GI�EJ
SE@PD
� KJ� OLA?EBE?� OA?PKNO�� &J� PDA� ?=OA� KB� PDA� QJEPO� SDE?D� =NA� ?D=N=?PANEVA@� >U� OUIIAPNU� PDA� NAOQHPEJC� R=HQAO� =NA� OQ>OP=JPE=HHU� AMQ=H
@EBBANAJ?AO�=LLA=N�KJHU�EB�PDA�=OUIIAPNU�EJ@AT�D=O�OQ>QJEP=NU�R=HQAO�KN�KRAN���



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

$OH[DQGUX�,/,(Ü��9DVLOH�*5$0$��7+(�(;7(51$/�:(67(51�%$/.$1�%25'(5�2)�7+(�(8523($1�81,21�$1'�,76�%25'(5/$1'�������������

���

)LJ������3HFXOLDULWLHV�RI�ERUGHUODQG�V\VWHPV�LQ�WKH�%DONDQ�$UHD��DFFRUGLQJ�ZLWK�1876���H[WHQVLRQ��GHWHUPLQHG�E\
WKH�ZHVWHUQ�%DONDQ�H[WHUQDO�ERUGHU�RI�WKH�(8��������
6OLND����3RVHEQRVWL�REPMHQLK�VLVWHPRY�QD�%DONDQX��SR�ÉLULQL�1876�����GRORàHQLK�]�]XQDQMR�PHMR�(8�QD�]DKRGQHP
%DONDQX��������
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(8�DUHD�G\QDPLFV�JHQHUDWHG�KHWHURJHQHRXV� V\VWHPV
DQG�VXEV\VWHPV�IURP�WKH�VWUXFWXUDO��IXQFWLRQDO�DQG�PRU�
SKRORJLFDO� SRLQW� RI� YLHZ�� %HWZHHQ� WKHP�� WKH� ERUGHU
V\VWHPV�ZLWK�SHULSKHUDO�SRVLWLRQV�LQ�WKH�ZKROH�(8��FRQ�
WLJXRXV� ZLWK� WKRVH� RI� QRQ� (8� VSDFH�� ZHUH� PDGH� ZLWK
HDFK� SKDVH� RI� H[SDQVLRQ� LQ� WKH� IDFH� RI� FKDOOHQJHV�� LQ�
FOXGLQJ�ZKLFK� WKH�PDMRU� SUREOHP� UHPDLQV� WKH� LGHQWLIL�
FDWLRQ�RI�HOHPHQWV�DQG�PHFKDQLVPV�WKDW�FRPSULVH�WKHVH
ERUGHU� V\VWHPV� DQG� WKH� JHQHUDWLQJ� RI� QHZ� VWUDWHJLHV
EDVHG�RQ�WKHP�WR��UH��VKDSH�WUDQV�ERXQGDU\�V\VWHPV�ZLWK
WKH� KLJKHVW� GHJUHH� RI� FRPSDWLELOLW\� DQG� IXQFWLRQDOLW\�
$OVR�� LQ� WKH�%DONDQ� V\VWHP�� WKH� VWUXFWXUDO� KHWHURJHQHLW\
UHPDLQV�D�EDUULHU�WR�WKLV�NLQG�RI�SUDFWLFDO�DQG�DEVROXWHO\
QHFHVVDU\� DSSURDFK�� 7KH� GHPDUFDWLRQ� RI� ERUGHU� DUHDV
DQG� WKH� GHILQLWLRQ� RI� WKH�PDLQ� HOHPHQWV� RI�PHDVXUDEOH
IDFWRUV� VXFK�DV� H[WHQVLRQ�� WHUULWRULDO�DGPLQLVWUDWLYH� GLYL�
VLRQ��WKH�OHQJWK�RI�WKH�ERUGHU�VHFWRUV��WKH�VXSSRUW�RI�WKH
VWDWH�ERUGHU� URXWH�� WKH�QXPEHU�RI� GHFLVLRQ�PDNLQJ�� SR�
ODUL]LQJ� FHQWUHV�� HWKQLF� DQG� UHOLJLRXV�� KHWHURJHQHLW\�
KRPRJHQHLW\�� GHPRJUDSKLF� SRWHQWLDO�� WKH� SHUPHDELOLW\
RI� WKH� ERUGHU� WKURXJK� GHQVLW\� RI� QXPEHU� RI� FURVVLQJ

SRLQWV�DQG�YLVD�UHJLPH��OHYHO�RI�HFRQRPLF�GHYHORSPHQW�
GLYHUVLW\�RU�FXUUHQF\�DUH�WKH�GHILQLQJ�IHDWXUHV�RI�WKLV�VFL�
HQWLILF� DSSURDFK� IRFXVHG� RQ� WKH� (8
V� %DONDQ� H[WHUQDO
ERUGHU�� 4XDQWLILFDWLRQ� RI� HOHPHQWV� LQ� WKH� UHODWLRQVKLS
EHWZHHQ�WKH�ERUGHU�VHFWRU�DQG�ERUGHU�DUHD�DGMDFHQW�GH�
WHUPLQDWH� DGPLQLVWUDWLRQ�� GHWHUPLQLQJ� WKH� VWDWXV� RI� WKH
ERUGHU�VWDWH�� WKH� LQYROYHPHQW� UDQN� RI� HDFK� VWDWH�ZLWKLQ
WKH�GHILQHG�ERUGHU�DUHDV�PDQDJHPHQW�HWF��DUH�LQGLFDWRUV
QHHGHG�LQ�FUHDWLQJ�VWUDWHJLHV�IRU�WKH�V\VWHPLF�IXQFWLRQDO�
LW\� RI� VRPH� WHUULWRULDO� WUDQV�ERXQGDU\� V\VWHPV�� :H� DS�
SUHFLDWH� WKDW� WKH� VSHFLILHG� ERUGHU� V\VWHPV� SOD\� DQ� LP�
SRUWDQW�UROH�LQ�WHUPV�RI�VRFLDO�DQG�HFRQRPLF�LQWHJUDWLRQ
DQG�WKH�HOLPLQDWLRQ�RI�WKH�WUDGLWLRQDO�IXQFWLRQV�RI�SROLWL�
FDO�ERUGHU�JHQHUDWLQJ�WHUULWRULDO�MX[WDSRVHG�VWUXFWXUHV�

$&.12:/('*(0(176

7KLV�FRQWULEXWLRQ�SUHVHQWV� UHVXOWV� IURP�UHVHDUFK�SUR�
MHFWV� 31� ,,� ��������� DQG�0RGXO� ,,,�3DUWQHUVKLS� 5RPD�
QLD�6ORYHQLD�QR�����������DQG�������7KH�DXWKRUV�ZLVK
WR� DFNQRZOHGJH� WKHLU� DQRQ\PRXV� UHYLHZHU� IRU� WKHLU
WKRXJKWIXO�VXJJHVWLRQV�DQG�FRPPHQWV�
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$OH[DQGUX�,/,(Ú
8QLYHU]D�Y�2UDGHL��2GGHOHN�]D�JHRJUDILMR��WXUL]HP�LQ�SURVWRU��52��������2UDGHD����8QLYHUVLW\�6W�

8QLYHU]D�Y�*GDQVNX��2GGHOHN�]D�JHRJUDILMR�LQ�UHJLRQDOQL�UD]YRM�� 3/�������*GDQVN��XO��%D]\QVNLHJR��
H�PDLO��LOLHV#XRUDGHD�UR

9DVLOH�*5$0$
8QLYHU]D�Y�2UDGHL��2GGHOHN�]D�JHRJUDILMR��WXUL]HP�LQ�SURVWRU��52��������2UDGHD����8QLYHUVLW\�6W�

H�PDLO��YDVLJUDPD#\DKRR�FRP

329=(7(.

3R�SDGFX�VRFLDOLVWLßQHJD�VLVWHPD�Y�HYURSVNHP�SURVWRUX�VH�YORJD�PHMD�QHQHKQR�VSUHPLQMD��NDU�]HOR�YSOLYD�QD�ÊH
]DßUWDQD�REPHMQD�LQ�ßH]PHMQD�REPRßMD��7DNÈQD�GLYHUJHQWQD�REPRßMD�V�SUHWHÊQR�YRMDÈNR�LQ�REUDPEQR�IXQNFLMR�VR
SUHÈOD�Y�NRQYHUJHQWQD�REPRßMD��NL�VH�]DY]HPDMR�]D�ßH]PHMQR�VRGHORYDQMH��9]GROÊ�]XQDQMH�PHMH�(8�QD�%DONDQX�
GROJH�RNROL������NP��VR�QDVWDOL�NRPSOHNVQL�VLVWHPL�WDNR�V�VWUXNWXUQHJD�NRW�IXQNFLRQDOQHJD�]RUQHJD�NRWD��=�REGHODYR
REVHÊQLK�SRGDWNRYQLK�ED]�VPR�UD]YLOL�DQDOLWLßQH� LQ�VLQWHWLßQH�ND]DOQLNH��NL�RSUHGHOMXMHMR�ßH]PHMQH� WHULWRULDOQH�VLV�
WHPH�RE� ]XQDQML�PHML� (8�QD� ]DKRGQHP�%DONDQX� LQ� XSRÈWHYDMR� UHODWLYQL� SRORÊDM� 6ORYHQLMH��0DGÊDUVNH�� 5RPXQLMH�
%ROJDULMH�LQ�*UßLMH��]QRWUDM�(8��WHU�+UYDÈNH��6UELMH��0DNHGRQLMH�LQ�$OEDQLMH��]XQDM�(8���8SRÈWHYDMRß�PRUIRPHWULßQH
]QDßLOQRVWL� GRORßHQHJD� VHNWRUMD� ]XQDQMH� PHMH� Y� SRVDPLßQL� GUÊDYL� LQ� WHULWRULDOQRXSUDYQLK� VLVWHPRY� REPHMQHJD
]QDßDMD�Y�YVDNL�GUÊDYL�ßODQLFL�(8��QLYRML�1876�����LQ�SRGREQL��WHU�QMLKRYLK�NRPELQDFLM��VPR�RSUHGHOLOL�ND]DOQLNH�]D
GRORßLWHY� VHNWRUVNH� IXQNFLRQDOQRVWL� YVDNHJD� ÊH� ]DßUWDQHJD� ßH]PHMQHJD� SRGVLVWHPD�� 3ROLWLßQRJHRJUDIVNH� LQ� PRUIR�
IXQNFLRQDOQH� SRVHEQRVWL� RVPLK� GHILQLUDQLK� ßH]PHMQLK� VHNWRUMHY� ODKNR� VOXÊLMR� NRW� RVQRYD� ]D� SULSUDYR� UD]YRMQLK
VWUDWHJLM�]D�REUREQD�REPRßMD�]QRWUDM�(8�

.OMXÞQH�EHVHGH��]XQDQMD�PHMD�(8��EDONDQVNL�VHNWRU��REPRáMH�]XQDM�(8��REPHMQL�VLVWHPL��áH]PHMQL�WHULWRULDOQL�VLVWHPL
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%XIRQ��0���0LQJKL�� -�� �������� 7KH�8SSHU� $GULDWLF� %RU�
GHUODQG�� )URP� &RQIOLFW� WR� +DUPRQ\�� *HR-RXUQDO�� ���
���������'RUGUHFKW���%RVWRQ���/RQGRQ����������
%XIRQ��0�� �������� 6ORYHQLD� �� $� (XURSHDQ�&RQWDFW� DQG
%RUGHU�$UHD��$QQDOHV��6HULHV�+LVWRULD�HW�6RFLRORJLD�����
���������.RSHU����������
%XIRQ��0����������6ORYHQLD�DV�D�(XURSHDQ�&RQWDFW�$UHD�
,Q�� $GDPLá�� 0�� �HGV��� 6ORYHQLD� D� *HRJUDSKLFDO� 2YHU�
YLHZ�� /MXEOMDQD�� 7KH� $VVRFLDWLRQ� RI� WKH� *HRJUDSKLFDO
6RFLHW\��������
&RFHDQ��3����������*HRJUDILH� UHJLRQDOä��&OXM� ��1DSRFD�
3UHVD�XQLYHUVLWDUä�FOXMHDQä�
)XVFKL��0���HGV�����������,O�PHGLWHUDQHR��*HRJUDILD�GHOOD
FRPSOHVVLWj��0LODQR��)UDQFR�$QJHOL�
,DQRÚ��,����������6LVWHPH�WHULWRULDOH��2�DERUGDUH�JHRJUD�
ILFä��%XFXUHÝWL��(GLWXUD�7HKQLFä�
,OLHÚ��$���*UDPD��9�� ��������7KH�'\QDPLFV�RI� WKH�)URQ�
WLHU� 6\VWHP� :LWKLQ� WKH� 3ROLWLFDO� 7HUULWRULDO� (8� 6SDFH
�(&&6��((&��(&�DQG�(8�������������5HYLVWD�5RPkQä�GH
*HRJUDILH�3ROLWLFä��9,,,�����������2UDGHD��������
,OLHÚ��$���,OLHÚ��'���*UDPD��9����������(XURSHDQ�3ROLWLFDO
%RUGHUV�7\SRORJ\�$FFRUGLQJ�WR�WKH�1DWXUDO�%DFNJURXQG
3DUWLFXODULWLHV��5HYLVWD�5RPkQä�GH�*HRJUDILH�3ROLWLFä��,;�
���������2UDGHD��������

,OLHÚ�� $��� *UDPD�� 9��� 6DLQVXV�� 9�� �������� &URVV� %RUGHU
7HUULWRULDO� 6\VWHPV� RI� WKH� 5RPDQLDQ�0ROGDYLDQ�8NUD�
LQLDQ�&RRSHUDWLRQ� 3ODFHG� DW� WKH� ([WHUQDO� %RUGHU� RI� WKH
(8� DQG� WKH� 3DUDGR[HV� RI� WKH� $GPLQLVWUDWLYH�7HUULWRULDO
5HIRUPV�� $QDOHOH� 8QLYHUVLWäýLL� GLQ� 2UDGHD�� *HRJUDILH�
WRP�;,;��2UDGHD����������
,OLHÚ�� $��� *UDPD�� 9��� :HQGW�� -��� %RGRFDQ�� 9�� �������
*HRJUDSKLFDO�0DQDJHPHQW� RI� D� %RUGHUOHVV� $UHD� DW� WKH
,QWHUQDO�([WHUQDO� %RUGHU� RI� 1$72� DQG� (8�� 5RPDQLDQ
&DVH��,���5HYLVWD�5RPkQä�GH�*HRJUDILH�3ROLWLFä��;,�������
���2UDGHD����������
.OHPHQÞLÞ�� 0��� *RVDU�� $�� �������� 7KH� 8SSHU� $GULDWLF
%RUGHUODQG��)URP�&RQIOLFW�WR�+DUPRQ\��*HR-RXUQDO�����
���������'RUGUHFKW���%RVWRQ���/RQGRQ����������
.RFVLV�� .�� �HG��� �������� 6RXWK� (DVWHUQ� (XURSH� LQ�0DSV�
%XGDSHVW��*HRJUDSKLFDO�5HVHDUFK�,QVWLWXWH�RI�+XQJDULDQ
$FDGHP\�RI�6FLHQFH�
/LFKWHQEHUJHU�� (�� �������� $XVWULD�� 6RFLHW\� DQG� 5HJLRQV�
9LHQQD��$XVWULDQ�$FDGHP\�RI�6FLHQFHV�3UHVV�
3HOF��6����������6ORYHQH�&URDWLDQ�%RUGHU�DV�3DVW��3UHVHQW
DQG�)XWXUH�*HQHUDWRU�RI�0DUJLQDOL]DWLRQ�RI�%RUGHU�$UH�
DV�� ,Q�� *RVDU�� $�� �HG���� *OREDOL]HG� (XURSH�� .RSHU�� =D�
ORÌED�$QQDOHV����������
6DQJXLQ�� $��/�� �������� *HRJUDSKLH� SROLWLTXH�� JHRSROL�
WLTXH�� JHRVWUDWHJLH�� GRPDLQV�� SUDFWLTXHV�� IULFKHV�� 6WUDWH�
JLTXH���������������3DULV��������
6LYLJQRQ��0�� �������� /HV�%DONDQV��8QH�JHRSROLWLTXH� GH
OD�YLROHQFH��3DULV��%HOLQ�


