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/EdZK�h�d/KE�
7KH�QHFN�RI�WKH�KXPDQ�ERG\�LV�D�ELR�PHFKDQLFDO�PDUYHO��
,W�SRVVHVVHV�D�ZLGH�UDQJH�RI�PRELOLW\�LQ�QHDUO\�HYHU\�GLUHFWLRQ��
7KH�QHFN�VHUYHV�DV�D�FRQGXLW� IRU� WKH�PDMRU�EORRG�YHVVHOV� WR�
WKH� EUDLQ� DQG� LV� WKH� SULPDU\� SDWKZD\� RI� WKH� FHQWUDO� QHUYRXV�
V\VWHP�� 7KH� FHUYLFDO� �QHFN�� UHJLRQ� LV� RQH� RI� WKH� PRVW�
LPSRUWDQW�DUHDV�RI� WKH�ERG\�DQG�D�JURZLQJ�ERG\�RI� UHVHDUFK�
FOHDUO\� VKRZV� WKDW� LWV� VWUXFWXUDO� LQWHJULW\� DQG� IXQFWLRQ� DUH�
DEVROXWHO\�FULWLFDO�WR�RYHUDOO�KHDOWK�DQG�KHDOLQJ��

7KH� EUDLQ� DQG� WKH� VSLQDO� FRUG� PDNH� XS� WKH� FHQWUDO�
QHUYRXV� V\VWHP�� 7KH� VSLQDO� FRUG� LV� RIWHQ� WKRXJKW� RI� DV�
MXVW� D� FDEOH� WKDW� WUDQVPLWV� QHUYH� PHVVDJHV�� EXW� LW� LV�
DFWXDOO\�D�GLUHFW�SDUW�RI�WKH�EUDLQ��7KH �VSLQDO�FRUG�SOD\V�D�
FUXFLDO� UROH� LQ� WKH�KHDOWK�DQG�KRPHRVWDVLV�RI� WKH�KXPDQ�
ERG\� E\� VHQGLQJ� DQG� UHFHLYLQJ� ELOOLRQV� RI� QHUYH�
PHVVDJHV�HYHU\�VLQJOH�VHFRQG��

7KH�&HQWUDO�1HUYRXV�6\VWHP�LV�VR�YLWDO�WR�RYHUDOO�KHDOWK�DQG�IXQFWLRQLQJ�RI�WKH�KXPDQ�ERG\�WKDW�LW�LV�
SURWHFWHG�E\�WKH�KDUGHVW�VXEVWDQFH�LQ�WKH�ERG\�²�D�VHULHV�RI�YHUWHEUDO�ERQHV�WKDW�PDNH�XS�WKH�VSLQDO�
FROXPQ��

7KH�KXPDQ�YHUWHEUDO�FROXPQ��RU�VSLQDO�FROXPQ��LV�D�KLJKO\�YHUVDWLOH�PHFKDQLVP�DQG�GLVSOD\V�
DOO�WKH�ULJLGLW\��VWUHQJWK��DQG�OHYHUDJH�UHTXLUHG�LQ�WKH�MRE�RI�D�FUDQH��,Q�FRQWUDVW��LW�LV�H[WUHPHO\�
HODVWLF�DQG�IOH[LEOH��7KH�YHUWHEUDO�FROXPQ�H[KLELWV�PRUH�YDULHG�IXQFWLRQV�WKDQ�DQ\�RWKHU�XQLW�RI�
WKH�KXPDQ�ERG\��

7KH� VPDOO� ERQHV� RI� WKH� VSLQH� DUH� FDOOHG� YHUWHEUDH� DQG� DUH� GHVLJQHG� WR� ILW�
WRJHWKHU�LQ�DQ�6�VKDSH��7KLV�FROXPQ�RI�FXUYHV�LV�EDODQFHG�VR�WKDW�WKH�ZHLJKW�
RI�WKH�KXPDQ�ERG\�LV�HYHQO\�GLVWULEXWHG�WKURXJKRXW�WKH�VSLQH��,I�WKHVH�FXUYHV�
DUH� RXW� RI� EDODQFH�� WKH� YHUWHEUDH� DUH� SXVKHG� RXW� RI� OLQH�� SODFLQJ� DEQRUPDO�
VWUHVV�RQ�WKH�QHUYH�SDWKZD\V��PXVFOHV��DQG�VRIW�WLVVXHV�RI�WKH�VSLQH��

7KH�FXUYHV�RI�WKH�VSLQH�DUH�LPSRUWDQW�EHFDXVH�WKH\�DOORZ�WKH�VSLQH�WR�VXSSRUW�
PRUH� ZHLJKW� DQG� WR� ZLWKVWDQG� PRUH� VWUHVV� WKDQ� LI� LW� ZHUH� VWUDLJKW�� 7KLV� LV�
EHFDXVH�WKH�FXUYHV�LQFUHDVH�UHVLVWDQFH�WR�D[LDO�FRPSUHVVLRQ�²�WKDW�LV��KHDG�
WR�WRH� VTXLVKLQJ� RI� WKH� VSLQH�� 7KDW� PHDQV� WHQ� WLPHV� PRUH� ZHLJKW� FDQ� EH�
VXSSRUWHG�E\�D�FXUYHG�VSLQH�WKDQ�LI�LW�ZDV�VWUDLJKW��

:KHQ� YLHZHG� IURP� WKH� VLGH�� WKH� YHUWHEUDO� FROXPQ� VKRZV� IRXU�
QRUPDO�FXUYHV��7KH�FXUYHV�RI�WKH�YHUWHEUDO�FROXPQ�DUH�LPSRUWDQW�
EHFDXVH� WKH\� LQFUHDVH� LWV�VWUHQJWK��KHOS�PDLQWDLQ�EDODQFH� LQ� WKH�
XSULJKW�SRVLWLRQ��DEVRUE�VKRFN�GXULQJ�ZDONLQJ�DQG�UXQQLQJ��DQG�
KHOS�SURWHFW�WKH�VSLQDO�FROXPQ�IURP�IUDFWXUH�ϭ
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+XPDQV� DUH� ERUQ� ZLWK� D� &�VKDSHG� VSLQH� DQG� WKH� VSLQDO� FXUYHV� GHYHORS� LQ� UHVLVWDQFH� WR�
GLIIHUHQW�JUDYLWDWLRQDO�VWUHVVHV�WKDW�DIIHFW�WKH�ERG\���

7KH� ILUVW� VSLQDO� FXUYH� WR� GHYHORS� LV� WKH� FHUYLFDO� FXUYH�DQG� LW� GHYHORSV�DV� WKH� EDE\� OHDUQV� WR� OLIW� LWV�
KHDG�

7KH�FHUYLFDO�VSLQH�FRQVLVW�RI���YHUWHEUDH����WKH�VDPH�
LQ�DOO�PDPPDOV�²� IURP� WKH� WLQ\�PRXVH� WR� WKH� ORQJ��
QHFNHG�JLUDIIH� 7KH�FHUYLFDO�ERQHV� �� WKH�YHUWHEUDH� ��
DUH� VPDOOHU� LQ� VL]H� ZKHQ� FRPSDUHG� WR� RWKHU� VSLQDO�
YHUWHEUDH���

7KH� SXUSRVH� RI� WKH� FHUYLFDO� VSLQH� LV� WR� FRQWDLQ�
DQG� SURWHFW� WKH� VSLQDO� FRUG�� VXSSRUW� WKH� VNXOO��
DQG� HQDEOH� GLYHUVH� KHDG�PRYHPHQW� �H�J��� URWDWH�
VLGH�WR�VLGH��EHQG�IRUZDUG�DQG�EDFNZDUG���

%HWZHHQ� HDFK� YHUWHEUD� �ZLWK� WKH� H[FHSWLRQ� RI� WKH�
VSDFH�EHWZHHQ�&��	&��� DUH� VSULQJ\�GLV V� RI� WRXJK
FDUWLODJH� ZLWK� D� MHOO\OLNH� FRUH� WKDW� FRPSUHVV� ZKHQ�
XQGHU� SUHVVXUH� WR� DEVRUE� VKRFN�� 7KHVH� GLV V� DUH
VXEMHFWHG�WR�WUHPHQGRXV�IRUFHV�

6WURQJ� OLJDPHQWV� DQG� PXVFOHV� VXUURXQG� WKH�
VSLQH� WR� VWDELOL]H� WKH� YHUWHEUDH� DQG� WR� FRQWURO�
PRYHPHQW�� 7KH� FHUYLFDO� VSLQH� KDV� D� XQLTXH�
VWUXFWXUH� WKDW� LV� UHODWHG� WR� LWV� LPSRUWDQW�
ELRPHFKDQLFDO�IXQFWLRQV��



+HDG�6XSSRUW�� 7KH� FHUYLFDO� VSLQH� VXSSRUWV� WKH�ZHLJKW� RI� WKH� KHDG�� ZKLFK�ZHLJKV� EHWZHHQ� ������
SRXQGV�²� DERXW� WKH� VDPH� DV� D� ERZOLQJ� EDOO��:LWK� SURSHU� SRVWXUH�� WKH�ZHLJKW� RI� WKH� KHDG� LV� KHOG�
GLUHFWO\�DERYH�WKH�FHQWHU�RI�JUDYLW\��,Q�D�IRUZDUG�KHDG�SRVLWLRQ��WKH�KHDG�LV�KHOG�DKHDG�RI�WKH�FHQWHU�RI�
JUDYLW\�DQG�UHVXOWV�LQ�D�VWUHVV�ORDG�RQ�WKH�FHUYLFDO�VSLQH�WKDW�LV�HTXLYDOHQW�WR�WKH�ZHLJKW�RI�WKH�KHDG�
PXOWLSOLHG�E\�WKH�QXPEHU�RI�LQFKHV�WKH�KHDG�LV�IRUZDUG�IURP�WKH�FHQWHU��

0RELOLW\�� 7KH� VSLQH� LV� D� G\QDPLF� VWUXFWXUH�� GHVLJQHG� IRU�PRYHPHQW� LQ� D�ZLGH� YDULHW\� RI� SRVLWLRQV��
LQFOXGLQJ�IOH[LRQ��H[WHQVLRQ��ODWHUDO�IOH[LRQ��DQG�URWDWLRQ�RI�WKH�KHDG��6SHFLDOL]HG�DUWLFXODWLRQ�EHWZHHQ�
WKH�RFFLSXW�DQG� WKH�DWODV� �&���DOORZV� IRU�����RI� WKH� IOH[LRQ�DQG�H[WHQVLRQ�RI� WKH�QHFN��6SHFLDOL]HG�
DUWLFXODWLRQ�EHWZHHQ�WKH�DWODV��&���DQG�D[LV��&���DOORZV�IRU�����RI�WKH�URWDWLRQ�RI�WKH�QHFN��

3URWHFWLRQ� DQG� 7UDQVPLVVLRQ�� 7KH� VSLQDO� FRUG� DQG� QHUYH� URRWV� DUH� HQFDVHG� ZLWKLQ� WKH�
SURWHFWLYH�VWUXFWXUH�RI� WKH�VSLQDO�FROXPQ��3DLUV�RI�QHUYHV�H[LW� LQ� WKH� LQWHUYHUWHEUDO� IRUDPLQD�
�,9)���:KHQ�WKH�VSLQH�LV�LQ�LWV�RSWLPDO�VWUXFWXUH��WKH�VSLQDO�FRUG�DQG�QHUYH�URRWV�DUH�SURWHFWHG��
/RVV�RI�WKLV�RSWLPDO�VSLQDO�VWUXFWXUH�UHVXOWV�LQ�WKH�LQWHUIHUHQFH�RI�QRUPDO�QHUYH�WUDQVPLVVLRQ��

7KH� KXPDQ� ERG\� FRQWDLQV�PLOOLRQV� RI� VHQVRU\�
UHFHSWRUV� WKDW� VXSSO\� LQSXW� LQWR� WKH� &HQWUDO�
1HUYRXV� 6\VWHP� �&16�� WR� DOORZ� LW� WR� FRQWURO�
DQG�FRRUGLQDWH�DOO�ERGLO\�IXQFWLRQV���

(DFK� UHFHSWRU� LV� VHQVLWLYH� WR� D� IRUP� RI�
SK\VLFDO� HQHUJ\� ²� PHFKDQLFDO�� WKHUPDO��
FKHPLFDO��DQG�HOHFWURPDJQHWLF���

7KH� UHFHSWRUV� WUDQVIRUP� VWLPXOL� LQWR�
HOHFWURFKHPLFDO� HQHUJ\� WKDW� WKH�QHUYHV�XVH� WR�
VXSSO\�VHQVRU\�LQIRUPDWLRQ�LQWR�WKH�&16��



(QFDVHG� ZLWKLQ� WKH� MRLQWV� RI� WKH� ERG\� DUH� GLIIHUHQW� W\SHV� RI�
PHFKDQRUHFHSWRUV�WKDW�HQDEOH�RXU�ERGLHV�WR�XQFRQVFLRXVO\�PRQLWRU�WKH�
H[DFW� SRVLWLRQ� RI� RXU� PXVFOHV�� MRLQWV�� DQG� ERQHV�²� D� SURFHVV� FDOOHG�
�SURSULRFHSWLRQ����

3URSULRFHSWLRQ�LV�RXU��ERG\�VHQVH���,I�\RX�KDYH�HYHU�WULHG�WR�ZDON�DIWHU�
RQH�RI�\RXU�OHJV��IDOOV�DVOHHS���\RX�ZLOO�KDYH�VRPH�LGHD�RI�WKH�GLIILFXOW\�
LQ�FRRUGLQDWLQJ�PXVFXODU�DFWLYLW\�ZLWKRXW�SURSULRFHSWLRQ���

0HFKDQRUHFHSWRU�LQSXW�LQWR�WKH�&16�RFFXUV�DW�DQ�RSWLPXP�VWDWH�ZKHQ�
WKH�ELRPHFKDQLFDO�LQWHJULW\�RI�WKH�VSLQH�LV�LQWDFW��/RVV�RI�VSLQDO�VWUXFWXUH�
GLPLQLVKHV�LPSRUWDQW�VHQVRU\�LQSXW�LQWR�WKH�&16�
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:KHQ� GLVFXVVLQJ� WKH� KXPDQ� ERG\�� LW� LV� LPSRUWDQW� WR�
XQGHUVWDQG�WKDW�WKH�ZRUG�³QRUPDO´�DSSOLHV�WR�D�FRQGLWLRQ�
WKDW� LV� RSWLPXP� RU� LGHDO�� UDWKHU� WKDQ� D� FRQGLWLRQ� ZKLFK�
PLJKW� EH� FRQVLGHUHG� ³DYHUDJH´� IRU� D� ODUJH� JURXS� RI�
SHRSOH���

7KH� SRLQW� LV� QRW� WR� WU\� DQG� GHWHUPLQH� DQ� H[DFW LGHDO� RI�
ZKDW�HYHU\RQH¶V�ERG\�FRQIRUPV�WR��EXW�UDWKHU�WR�XVH�WKH�
ODZV�DQG�SULQFLSOHV�RI�SK\VLFV��PDWK��DQG�QHXURDQDWRP\�
WR�GHWHUPLQH�D� UDQJH�RI�RSWLPDO�QRUPDO�YDOXHV� WR�ZKLFK�
HYHU\RQH�FDQ�VWULYH�WR�DFKLHYH��

+HDOWK� FDUH� LV� VORZO\� FKDQJLQJ� IURP� D� V\PSWRP�GLVHDVH�EDVHG� V\VWHP� WR� D� IXQFWLRQ�
SHUIRUPDQFH�EDVHG� V\VWHP� LQ� ZKLFK� WKH� VWUXFWXUH� RI� WKH� KXPDQ� ERG\� LV� UHVWRUHG� DQG�
PDLQWDLQHG��&RUUHFWLRQ�DQG�PDLQWHQDQFH�RI�WKH�VWUXFWXUH�RI�WKH�VSLQH��LQ�SDUWLFXODU�WKH�FHUYLFDO�
VSLQH��LV�RI�SDUDPRXQW�LPSRUWDQFH�LQ�WKH�SXUVXLW�RI�RSWLPDO�KHDOWK��

*UD\¶V�$QDWRP\ FOHDUO\�VKRZV�KRZ�VSLQDO�PXVFOHV�OHDYH�WKH�JUHDWHVW�SLYRWDO�VWUHVV�DW�&��DQG�&��&��
WR�DOORZ�IRU�WKH�JUHDWHVW�VWUHQJWK�DQG�SRWHQWLDO�HQHUJ\�� �7KLV�GHPRQVWUDWHV�WKDW�WKHUH�PXVW�EH�ODWHUDO�
FXUYHV�IRU�SHDN�SHUIRUPDQFH��

,W�LV�ZLGHO\�UHFRJQL]HG�WKDW�SURSULRFHSWLYH�LQSXW�IURP�PXVFOHV��MRLQWV�DQG�RWKHU�UHFHSWRUV�
LV�QHFHVVDU\�IRU�WKH�DFFXUDWH�FRQWURO�RI�PRYHPHQW�DQG�SRVWXUH��/RVV�RI�SURSULRFHSWLRQ�
UHVXOWV�LQ�ODUJH�V\VWHPDWLF�HUURUV�LQ�PXOWL�MRLQW�PRYHPHQWV�DWWULEXWHG��DW�OHDVW�LQ�SDUW��WR�
LPSDLUHG�PRWRU�SURJUDPPLQJ���
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7KHUH� LV� D� PHFKDQLFDO� EDVLV� IRU� WKHVH� QRUPDO�
DQDWRPLF� FXUYHV�� WKH\� JLYH� WKH� VSLQDO� � FROXPQ�
LQFUHDVHG� IOH[LELOLW\� DQG� DXJPHQWHG�� VKRFN�
DEVRUELQJ� FDSDFLW\�� ZKLOH� DW� WKH� � VDPH� WLPH�
PDLQWDLQLQJ� DGHTXDWH� VWLIIQHVV� DQG� VWDELOLW\� DW� WKH�
LQWHUYHUWHEUDO�MRLQW��OHYHO���

�>/E/��>��/KD��,�E/�^�K&�d,��^W/E��
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³$�VWXG\�LQ�WKH�UHVHDUFK�MRXUQDO�1HXURVXUJHU\��RI�SDWLHQWV�ZKR�UHTXLUHG�VXUJHU\� IRU�FHUYLFDO�
VSRQG\ORWLF�P\OHRSDWK\��UHYHDOHG�WKDW�WKRVH�SDWLHQWV�ZKR�KDG�D�QRUPDO�FHUYLFDO�ORUGRVLV�SULRU�
WR� WKH� VXUJHU\� VKRZHG� VLJQLILFDQW� SRVW�RSHUDWLYH� QHXURORJLFDO� LPSURYHPHQW� RYHU� WKRVH�
VXUJLFDO�SDWLHQWV�ZKR�GLG�QRW�KDYH�D�SUH�RSHUDWLYH�FHUYLFDO�FXUYH�´ �

1(852685*(5<

%HFDXVH� RI� LWV� PRELOLW\�� UHODWLYHO\� VPDOO� VWUXFWXUH�� DQG� ZHLJKW�
EHDULQJ� UROH�� WKH� FHUYLFDO� VSLQH� LV� D� IUHTXHQW� VLWH� RI� VSLQDO� QHUYH�
WUDXPD��VXEOX[DWLRQV��DQG�IL[DWLRQV���

:KHQ�\RX�KDYH�VHQVLWLYH�QHUYH�SDWKZD\V�SDVVLQJ�WKURXJK�VXFK�D�PRELOH�
VWUXFWXUH��WKH�SRWHQWLDO�IRU�EUHDNGRZQ�LV�KLJK���

7KH� FHUYLFDO� VSLQH� KDV� WKH� JUHDWHVW� DPRXQW� RI� SRWHQWLDO� IRU�
PDOIXQFWLRQV�DQG�IRU�FUHDWLQJ�KHDOWK�SUREOHPV�WKDW�DIIHFW�WKH�HQWLUH�
KHDOWK�DQG�IXQFWLRQ�RI�WKH�ERG\��
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7KH� FHUYLFDO� VSLQH� LV� VXVFHSWLEOH� WR� YDULRXV� IRUFHV� WKDW� FDXVH� WKH� YHUWHEUDH� WR� ORVH� WKHLU� SURSHU�
VWUXFWXUDO� SRVLWLRQ��7KHVH� W\SHV�RI� WUDXPDV� LQFOXGH�PDFUR� WUDXPD�� VXFK�DV�DXWR�DFFLGHQW�ZKLSODVK��
VSRUWV�LQMXULHV��DQG�IDOOV��UHSHWLWLYH�RU�PLFUR�WUDXPD��VXFK�DV�ZRUN�WDVNV�DQG�SRRU�SRVWXUDO�KDELWV��DQG�
HDUO\�GHYHORSPHQW�WUDXPD��ZKLFK�LQFOXGHV�FKLOGKRRG�IDOOV�DQG�HYHQ�WKH�ELUWK�SURFHVV��

:KLSODVK�LQMXU\�LV�FDXVHG�E\�D�VXGGHQ�H[DJJHUDWHG�WKUXVW�
RI� WKH� KHDG� EDFNZDUGV�� IRUZDUGV�� DQG� VRPHWLPHV�
VLGHZD\V��

$EQRUPDO� IRUFHV� DUH� DSSOLHG� WR�PXVFOHV�� OLJDPHQWV��
ERQHV��QHUYHV��EORRG�YHVVHOV��DQG�LQWHUYHUWHEUDO�GLV V�
DV� WKH� ZHLJKW\� KHDG� PRYHV� EH\RQG� QRUPDO�
SK\VLRORJLFDO�OLPLWV��

�7KHUH�DUH�RIWHQ�QR�YLVLEOH�EUXLVHV�RU�DEUDVLRQV� IURP� WKLV�
W\SH� RI� LQMXU\�� \HW� YLFWLPV� UHSRUW� FODVVLF� V\PSWRPV�
IROORZLQJ�WKH�DFFLGHQW�²�HYHQ�\HDUV�DIWHU�LWV�RFFXUUHQFH���

7KH� V\PSWRPV� DUH� GXH� WR� DEQRUPDO� VWUXFWXUDO� RI�WKH�YHUWHEUDO�ERQHV�DQG�VRIW�WLVVXH�RI�WKH�
KHDG�DQG�QHFN��:KLSODVK�LQMXU\�LV�PRVW�RIWHQ�DVVRFLDWHG�ZLWK�DXWRPRELOH�DFFLGHQWV��EXW�FDQ�
DOVR�RFFXU�GXH�WR�LPSDFW�VSRUWV��GRPHVWLF�YLROHQFH��SOD\IXOO\�WRVVLQJ�D�VPDOO�FKLOG�LQWR�WKH�
DLU�DQG�HYHQ�DPXVHPHQW�SDUN�ULGHV��

��:+,3/$6+�)$&76��

� 2YHU�RQH�PLOOLRQ�$PHULFDQV�HDFK�\HDU�VXIIHU�D�ZKLSODVK
LQMXU\

� ����RI�ZKLSODVK�YLFWLPV�VXIIHU�IURP�FKURQLF�SDLQ
GLVDELOLWLHV�

� ���WK�RI�ZKLSODVK�YLFWLPV�UHSRUW�SDLQ���\HDUV�DIWHU�LQLWLDO
LQMXU\�

8�6��$XWRPRELOH�$FFLGHQW�6WDWLVWLFV��

�,Q�VSHDNLQJ�RI�WKH�IRUFHV�JHQHUDWHG�LQ�WKH�KHDG�DQG�QHFN�
DV�D�UHVXOW�RI�ZKLSODVK��WKH�FRQYHQWLRQ�LV�WR�XVH�WKH�WHUP�
*��2QH�*�LV�HTXLYDOHQW�WR�WKH�DFFHOHUDWLRQ�UHVXOWLQJ�IURP�
WKH� HDUWK
V� JUDYLW\�� ����� IHHW�VHF�� (ZLQJ� PHDVXUHG� WKH�
PD[LPXP� SHDN� DFFHOHUDWLRQ� RI� WKH� KHDG� RI� KXPDQ�
YROXQWHHUV�H[SRVHG�WR�QRPLQDO����*������*�VHF�UXQV�DQG�
IRXQG�WKH�VXUSULVLQJ�KLJK?�IRUFH�RI������*��7KXV��LQ�VRPH�
FDVHV�� WKH� KHDG�PD\� DFFHOHUDWH� XS� WR� �� WLPHV� WKH� LQSXW�
DFFHOHUDWLRQ�� �

&52)7�	�)25(0$1



7KH� ELUWK� SURFHVV�� HYHQ� XQGHU� QRUPDO� FRQGLWLRQV�� LV�
IUHTXHQWO\� WKH� ILUVW� FDXVH� RI� VSLQDO� VWUHVV�� $IWHU� WKH�
KHDG� RI� WKH� FKLOG� DSSHDUV�� WKH� SK\VLFLDQ� JUDEV� WKH�
EDE\
V� KHDG� DQG� WZLVWV� LW� DURXQG� LQ� D� ILJXUH� HLJKW�
PRWLRQ�� OLIWLQJ� LW� XS� WR� UHFHLYH� WKH� ORZHU� VKRXOGHU� DQG�
WKHQ�GRZQ�WR�UHFHLYH� WKH�XSSHU�VKRXOGHU��7KLV�FUHDWHV�
VLJQLILFDQW�VWUHVV�RQ�WKH�VSLQH�RI�WKH�EDE\��

�6SLQDO� FRUG� DQG� EUDLQ� VWHP� LQMXULHV� RFFXU� RIWHQ�
GXULQJ� WKH� SURFHVV� RI� ELUWK� EXW� IUHTXHQWO\� HVFDSH�
GLDJQRVLV�� ,QIDQWV� ZKR� VXUYLYH� RIWHQ� H[SHULHQFH�
ODVWLQJ�QHXURORJLFDO�GHIHFWV��6SLQDO�WUDXPD�DW�ELUWK�
LV� HVVHQWLDOO\� DWWULEXWHG� WR� H[FHVVLYH� ORQJLWXGLQDO�
WUDFWLRQ�� HVSHFLDOO\� ZKHQ� WKLV� IRUFH� LV� FRPELQHG�
ZLWK� IOH[LRQ� DQG� WRUVLRQ� RI� WKH� VSLQDO� D[LD� GXULQJ�
GHOLYHU\�� �

'U��$EUDKDP�7RZELQ�

7KH�SURSHU� VWUXFWXUH�RI� D� EDE\
V� VSLQH�PXVW� EH�PDLQWDLQHG��DV� WKH� SULPDU\� RVVLILFDWLRQ� �ULJLG� ERQH�
GHYHORSPHQW�� LV� QRW� FRPSOHWH� XQWLO� DSSUR[LPDWHO\� ���� \HDUV� RI� DJH�� 'HYLDWLRQ� IURP� SURSHU� VSLQDO�
VWUXFWXUH�UHVXOWLQJ�IURP�WKH�ELUWK�SURFHVV�FDQ�UHVXOW�LQ�DEQRUPDO�VSLQDO�GHYHORSPHQW�

/266�2)�237,0$/�&(59,&$/�6758&785(�$1'�)81&7,21�

/RVV� RI� WKH� RSWLPDO� FHUYLFDO� VSLQDO� VWUXFWXUH� DQG� LWV� UHVXOWLQJ� SDWKRORJLHV� DUH� NQRZQ� LQ� PHGLFDO�
OLWHUDWXUH� E\� QXPHURXV� QDPHV� LQFOXGLQJ� VSRQG\ORVLV�� VSLQDO� VWHQRVLV�� FHUYLFDO� FRPSUHVVLRQ�
P\OHRSDWK\� VSRQG\ORFRQGURVLV�� FHUYLFDO� GLVF� KHUQLDWLRQ�� VXED[LDO� GLVF� VSDFH� QDUURZLQJ�� FHUYLFDO�
IL[DWLRQ��FHUYLFDO UDGLFXOLWLV��YHUWHEUDO�VXEOX[DWLRQ��DQG�PDQ\�PRUH��

9HUWHEUDO� VXEOX[DWLRQ� LV� SHUKDSV� WKH�
PRVW� DFFXUDWH� GHVFULSWLRQ� RI� ORVV� RI�
QRUPDO�YHUWHEUDO�SRVLWLRQ���

9HUWHEUDO� VXEOX[DWLRQV� DOWHU� WKH� SURWHFWLYH�
VWUXFWXUH� RI� WKH� VSLQH�� ZKLFK� FDXVHV�
DEQRUPDO�QHUYH� WUDQVPLVVLRQ�� UHVXOWLQJ� LQ�D�
VWDWH�RI�GLVKDUPRQ\�DQG�ORZHUHG�UHVLVWDQFH�
LQ�WKH�ERG\��

9HUWHEUDO� VXEOX[DWLRQ� DOVR� FDXVHV�
DEQRUPDO� MRLQW�SK\VLRORJ\��UHVXOWLQJ�LQ�D�
GHJHQHUDWLRQ� RI� WKH� ERQHV� DQG� VRIW�
WLVVXHV�RI�WKH�VSLQH��

9HUWHEUDO� VXEOX[DWLRQ� DQG� ORVV� RI� FHUYLFDO�
FXUYH� LV� GHYDVWDWLQJ� WR� D� SHUVRQ¶V� KHDOWK�
DQG�DUH�ZHOO�GRFXPHQWHG�E\� OHDGLQJ�KHDOWK�
DXWKRULWLHV��



³(QFURDFKPHQW� RU� QDUURZLQJ� RI� WKH� LQWHUYHUWHEUDO�
FDQDOV� PD\� EH� WKH� UHVXOW� RI� VRPH� LQYROYHPHQW� RI�
WKH� SUR[LPDWH� VRIW� WLVVXH� VWUXFWXUHV� DQG�RU� WKH�
ERQ\� VWUXFWXUHV�� ,UULWDWLRQ� RI� WKH� FHUYLFDO� QHUYH�
URRWV� PD\� JLYH� ULVH� WR� SDLQ�� VHQVRU\� FKDQJHV��
PXVFOH� DWURSK\�� PXVFOH� VSDVP�� DQG� DOWHUDWLRQ� RI�
WKH�WHQGRQ�UHIOH[HV DQ\ZKHUH�DORQJ�WKHLU�VHJPHQWDO�
GLVWULEXWLRQ�� $Q\� FRQGLWLRQ� FDXVLQJ� QDUURZLQJ� RI�
WKH�LQWHUYHUWHEUDO�FDQDOV�PD\�FDXVH�FRPSUHVVLRQ�RI�
WKH�QHUYH�URRWV��³���

5XWK�-DFNVRQ��0�'��
7+(�&(59,&$/�6<1'520(�

³$Q� LQMXUHG� MRLQW� LV� OLNHO\� WR� FDXVH� SHUVLVWHQW�� GLVWXUEHG�� VHQVRU\� IHHGEDFN� WR� WKH� FHQWUDO� QHUYRXV�
V\VWHP�DQG�WKHUHIRUH�H[LVWLQJ�PRWRU�SURJUDPV�KDYH�WR�EH�PRGLILHG��6HQVRU\�UHFHSWRUV�LQ�WKH�MRLQW�FDQ�
LQIOXHQFH� PXVFOH� WRQH�� 7KLV� SURGXFHV� LQWHUGHSHQGHQFH EHWZHHQ� ELRPHFKDQLFDO� DQG� QHXURORJLFDO�
PHFKDQLVPV�´

1(852�257+23(',&6�

$OIUHG� %ULHJ�� OHDGLQJ� QHXURVXUJHRQ�� KDV� VKRZQ� WKDW�
WKH� ORVV� RI� WKH� QRUPDO� FHUYLFDO� FXUYH� VWUHWFKHV� WKH�
VSLQDO� FRUG� DQ\ZKHUH� IURP� �� WR� �� FP� DQG� UHVXOWV� LQ�
DEQRUPDO� WHQVLRQV�RQ� WKH� KLQG�EUDLQ�� FUDQLDO� QHUYHV��
FHUYLFDO�FRUG��DQG�FHUYLFDO�QHUYH�URRWV���

%,20(&+$1,&$/�())(&76�2)�326785$/�&+$1*(�

$EQRUPDO�URWDWLRQV�DQG�WUDQVODWLRQV�RQ�WKH�VRIW�WLVVXH�LQ�
WKH�FHUYLFDO�FDQDO�DUH�GHSLFWHG�LQ�WKH�ILJXUH�DW�ULJKW��,Q�$��
WKH�QHFN�LV�LQ�WKH�QRUPDO�ORUGRWLF�SRVLWLRQ���

7KH� FRUG� LV� UHOD[HG� DQG� IROGHG� LQ� WKH� SRVWHULRU�� 7KH�
QHUYH� URRWV� DUH� UHOD[HG�� /RVV� RI� FXUYH� %�� WKH� FRUG� LV�
VWUHWFKHG�� WKH�QHUYH� URRWV�DUH�VWUHWFKHG��DQG� WKH�QHUYH�
URRWV� DUH� SUHVVHG� XSZDUG� DJDLQVW� WKH� SHGLFOHV� RI� WKH�
YHUWHEUD��

³1HXUDO� G\VIXQFWLRQ� DVVRFLDWHG� ZLWK� DFXWH� RU� FKURQLF� VXEOX[DWLRQ� V\QGURPHV� EDVLFDOO\�
PDQLIHVW� DV DEQRUPDOLWLHV� LQ� VHQVRU\� LQWHUSUHWDWLRQ� DQG�RU� PRWRU� DFWLYLWLHV�� 7KHVH�
GLVWXUEDQFHV�PD\�EH�WKURXJK�RQH�RI�WZR SULPDU\�PHFKDQLVPV��HLWKHU�GLUHFW�QHUYH�RU�QHUYH�
URRW�GLVRUGHUV�RI�D�UHIOH[�QDWXUH�´ ��

&(59,&$/�63,1(�75$80$



+\SHUN\SKRWLF 3RVWXUH 3UHGLFWV 0RUWDOLW\ LQ
2OGHU &RPPXQLW\�'ZHOOLQJ 0HQ DQG :RPHQ�

$ 3URVSHFWLYH 6WXG\

+\SHUN\SKRVLV� FRPPRQO\ NQRZQ DV WKH GRZDJHU¶V KXPS� LV
IUHTXHQWO\ REVHUYHG LQ ROGHU SHUVRQV� \HW OLWWOH LV NQRZQ DERXW LWV
FOLQLFDO VLJQLILFDQFH� +RZHYHU� LW LV NQRZQ WKDW� LQ DGGLWLRQ WR
EHLQJ FRVPHWLFDOO\ XQGHVLUDEOH� K\SHUN\SKRVLV LV DVVRFLDWHG ZLWK
UHVWULFWLYH SXOPRQDU\ GLVHDVH DQG SRRU SK\VLFDO IXQFWLRQ�
VXJJHVWLQJ WKDW K\SHUN\SKRVLV PLJKW EH DOVR DVVRFLDWHG ZLWK
RWKHU DGYHUVH KHDOWK RXWFRPHV�

$ WRWDO RI ���� SDUWLFLSDQWV�
ERWK PDOH DQG IHPDOH� ZKR
KDG PHDVXUHPHQWV RI
DEQRUPDO SRVWXUH PDGH DW DQ
RVWHRSRURVLV YLVLW EHWZHHQ
���� DQG ����� SDUWLFLSDWHG
LQ WKH VWXG\�

7KH VWXG\ FRQFOXGHG WKDW ROGHU
FRPPXQLW\�GZHOOLQJ SHUVRQV
ZLWK K\SHUN\SKRWLF SRVWXUH
KDG JUHDWHU PRUWDOLW\ UDWHV�
GXH WR DWKHURVFOHURVLV DQG
SRVVLEO\ SXOPRQDU\ FDXVHV LQ
SDUWLFXODU� 7KH VWXG\ DOVR
IRXQG WKDW DQ LQFUHDVHG
VHYHULW\ RI K\SHUN\SKRWLF
SRVWXUH UHVXOWHG LQ JUHDWHU
PRUWDOLW\ UDWHV�

-RXUQDO�RI�WKH�$PHULFDQ *HULDWULF�6RFLHW\



63,1$/�'(*(1(5$7,21�

6SLQDO� GHJHQHUDWLRQ� LV� WKH� JUDGXDO� DQG�
SURJUHVVLYH� EUHDNGRZQ� RI� YHUWHEUDO� MRLQWV�
DQG�UHODWHG�VWUXFWXUHV�GXH�WR�ORQJ�VWDQGLQJ�
PLVDOLJQPHQWV� RU� YHUWHEUDO� VXEOX[DWLRQV��
FDXVHG�E\�GHWHULRUDWLRQ�RI�WKH�LQWHUYHUWHEUDO�
GLVF��EDG�SRVWXUH��RU�D�YDULHW\�RI� WUDXPDWLF�
LQMXULHV��:KHQ�OHIW�XQFRUUHFWHG��WKHVH�VSLQDO�
PLVDOLJQPHQWV� FDXVH� DEQRUPDO�
ELRPHFKDQLFV� ZKLFK� HURGH� MRLQW� VXUIDFHV��
7KLV�GHJHQHUDWLYH�SURFHVV� LV�VLPLODU� WR� WKH�
DEQRUPDO� ZHDU� RQ� DXWRPRELOH� WLUHV� ZKHQ�
OHIW�XQEDODQFHG��

7R� VWDELOL]H� WKH� GHJHQHUDWLQJ� MRLQWV�� WKH� ERG\� GHSRVLWV� FDOFLXP� DW� WKH� HGJH� RI� ERQH�� UHVXOWLQJ� LQ�
LUUHJXODU� MRLQW� VXUIDFHV� DQG� DUWKULWLF� VSXU ULQJ�� $OWKRXJK� LW� KDV� EHHQ� VXJJHVWHG� WKDW� DJLQJ� LV�
UHVSRQVLEOH�IRU�GHJHQHUDWLYH�FKDQJHV�LQ�WKH�VSLQH��UHFHQW�UHVHDUFK�LQGLFDWHV�RWKHUZLVH��$FFRUGLQJ�WR�
$QDWRPLFR�5RHQWJHQRJUDSKLF� 6WXGLHV� RI� WKH� 6SLQH�� WKH� LQFLGHQFH� RI� GHJHQHUDWLYH� FKDQJHV� YDULHV�
IURP�RQH�VHJPHQWDO�OHYHO�WR�DQRWKHU��7KH�&��&��OHYHO�LV�PRVW�IUHTXHQWO\�LQYROYHG��ZLWK�&��&��EHLQJ�
WKH� OHYHO�PRVW� IUHTXHQWO\� DIIHFWHG�� 7KH�&��&� �� OHYHO� LV� WKH� RQH� OHDVW� OLNHO\� WR� H[KLELW� GHJHQHUDWLYH�
FKDQJHV�� &OHDUO\�� WKH� SULPDU\� FDXVH� RI� VSLQDO� GHJHQHUDWLRQ� LV� DEQRUPDO� VWUHVV� ORDGV� RQ� WKH�
ELRPHFKDQLFV�RI�WKH�VSLQH���

³7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�ZKHWKHU�
)���� SLORWV� DUH� DW� DQ� LQFUHDVHG� OHYHO� RI� FHUYLFDO�
VSLQH� GHJHQHUDWLRQ� YHUVXV� SLORWV� ZKR� GR� QRW� IO\�
)���V� DQG� WKHUHIRUH� DUH� QRW� H[SRVHG� WR� WKH� *�
IRUFH� VWUHVV� RQ� WKH� FHUYLFDO� VSLQH�� ,Q� WRWDO�� ����
SLORWV� ZHUH� HYDOXDWHG�� ���� )���� SLORWV� DQG� ����
SLORWV� LQ�WKH�FRQWURO�JURXS��7ZR�UDGLRORJLVWV��ZKR�
ZHUH�EOLQGHG�DV�WR�ZKHWKHU�WKH�[�UD\�ILOPV�ZHU H�
RI� )���� SLORWV� RU� WKH� FRQWURO� JURXS�� H[DPLQHG�
WKHVH�[�UD\V�VHSDUDWHO\��,Q�ERWK�JURXSV��WKH�WLPH�
EHWZHHQ� WKH� SUH�� DQG� SRVW�[�UD\V� ZDV� DQ�
DYHUDJH� RI� VL[� \HDUV��5HVXOWV�� %RWK� UDGLRORJLVWV�
IRXQG� FRPSDUDEOH� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFHV� EHWZHHQ� WKH� JURXSV�� ,Q� WKH� )����
JURXS�� DQ� LQFUHDVHG� RVWHRSK\WLF� VSXUULQJ� ZDV�
IRXQG� DW� OHYHOV� RI� &��&�� DQG� &��&�� DQG�
LQFUHDVHG� DUWKULWLV� GHIRUPV� ZHUH� IRXQG� LQ� WKH�
FHUYLFDO�VSLQH��7KHVH�ILQGLQJV�GHPRQVWUDWHG� WKDW�
WKH� LQFUHDVHG� ELRPHFKDQLFDO� VWUHVV� RQ� WKH�
FHUYLFDO� VSLQH� ZDV� UHVSRQVLEOH� IRU� WKH�
GHJHQHUDWLRQ�´ ��

$9,$7,21�63$&(�(19,5210(17$/�0(',&,1(�



6SLQDO�GHJHQHUDWLRQ�RIWHQ�JRHV�XQGHWHFWHG�EHFDXVH�RI�WKH�ODFN�RI�SDLQ�DQG�V\PSWRPV�GXULQJ�WKH�
HDUO\�SKDVHV��'XULQJ�WKH�ODWHU�SKDVHV��SDLQ��ORVV�RI�PRELOLW\��VWLIIQHVV��DQG�D�KRVW�RI�QHXURORJLFDO�
FRQGLWLRQV�EHFRPH�PRUH�FRPPRQ�

3+$6(6�2)�63,1$/�'(*(1(5$7,21�

s�Zd��Z�>�^h�>hy�d/KE^��E��,��>d,��KE�/d/KE^�

9HUWHEUDO�VXEOX[DWLRQV�FDXVH�QHUYH�LQWHUIHUHQFH�ZKLFK�GLPLQLVKHV�WKH�LQKHUHQW�KHDOLQJ�SRWHQWLDO�RI�WKH�
KXPDQ�ERG\��6XEOX[DWLRQV�KDYH�EHHQ�GRFXPHQWHG� WR�FDXVH�D�YDULHW\�RI�KHDOWK�SUREOHPV�� LQFOXGLQJ�
KHDGDFKHV�� PLJUDLQHV�� FDUSDO� WXQQHO� V\QGURPH�� QHFN� SDLQ�� 70-�� VLQXV� LQIHFWLRQV�� HDU� LQIHFWLRQV��
YHUWLJR� DOOHUJLHV��DVWKPD��WK\URLG�FRQGLWLRQV��VLQXVLWLV��DUP�SDLQ��VKRXOGHU�SDLQ��KRUPRQDO�LPEDODQFH��
LQVRPQLD� ILEURP\DOJLD��DQG�PDQ\�RWKHUV�

³,�KDYH�VHHQ�SDLQ�DQG�LOOQHVV�RI�
WKH�KXPDQ�ERG\�FDXVHG�E\�

VXEOX[DWLRQV�´ ��

'U��/RXLV�&DVDPDMRU�
3URIHVVRU�RI�1HXURORJ\�

:H� KDYH� EHHQ� FRQGLWLRQHG� WR� EHOLHYH� WKDW�
KHDOWK� SUREOHPV� EHJLQ� RU� DUH� LQGLFDWHG� E\�
VRPH� W\SH�RI�D� V\PSWRP��EXW� QRWKLQJ�FRXOG�
EH�IXUWKHU�IURP�WKH�WUXWK���

,Q� DQ\� KHDOWK� FRQGLWLRQ�� WKH� V\PSWRPV�
DUH�DOZD\V�WKH� ODVW�WKLQJ�WR�VKRZ�XS�DQG�
WKH�ILUVW�WKLQJ�WR�JR�DZD\��

9HUWHEUDO� VXEOX[DWLRQV� DUH� RIWHQ� UHIHUUHG� WR�
DV�WKH�³VLOHQW�NLOOHU´�EHFDXVH�WKH\�GHVWUR\�WKH�
KHDOWK� DQG� KHDOLQJ� SRWHQWLDO� RI� WKH� KXPDQ�
ERG\� ORQJ� EHIRUH� WKH� SUHVHQFH� RI� DQ\�
V\PSWRPV��



&HUYLFDO�VSLQH�VXUJHU\�LV�RIWHQ�QHFHVVDU\�LQ�FDVHV�LQYROYLQJ�PDMRU�DFFLGHQWV��WUDXPD�RU�RWKHU�REYLRXV�
SDWKRORJLHV�� EXW� LQ�PDQ\� FDVHV�� WKH� VXUJHU\� FRXOG�KDYH�EHHQ�SUHYHQWHG�E\�XVLQJ�D�PHFKDQLFDO� RU�
FRUUHFWLYH�DSSURDFK��0RVW�FHUYLFDO�VSLQH�VXUJHULHV�LQYROYH�WKH�UHPRYDO�RI�SDUW�RI�RU�DOO�RI�WKH�GLV �RU
ERQH��DQG�WKHQ�IXVLQJ�WKH�YHUWHEUDH�WRJHWKHU�ZLWK�D�ERQH�JUDIW��HLWKHU�LQ�IURQW�RI�RU�EHKLQG�WKH�VSLQH��
7KH�ERQH�JUDIW�PD\�EH�RQH�RI�WZR�W\SHV��DQ�DXWRJUDIW��ERQH�WDNHQ�IURP�DQRWKHU�SDUW�RI�WKH�SHUVRQ¶V�
ERG\��RU�DQ�DOORJUDIW� �ERQH�VXSSOLHG�E\�D�ERQH�EDQN�GRQRU���2IWHQ��PHWDO�SODWH�VFUHZV�RU�ZLUHV�DUH�
DOVR�XVHG�WR�IXUWKHU�VWDELOL]H�WKH�VSLQH��&HUYLFDO�VSLQH�VXUJHULHV�DOZD\V�UHVXOW�LQ�ORVV�RI�IXQFWLRQ�DQG�
PRELOLW\�LQ�WKH�FHUYLFDO�VSLQH�

&(59,&$/�63,1(�685*(5<�67$7,67,&6

)URP������WKURXJK�������VSLQDO�VXUJHULHV�LQFUHDVHG�������ZKLOH�WKH�SRSXODWLRQ�RQ�ZKRP�
DOPRVW�DOO�RI�WKH�VXUJHULHV�DUH�SHUIRUPHG�URVH�RQO\������

7KH�UDWH�RI�FHUYLFDO�VSLQH�VXUJHU\�LQFUHDVHG�����IURP������WR�������DQG�WKH�UDWH�RI�FHUYLFDO�
IXVLRQ�VXUJHU\�LQFUHDVHG�PRUH�WKDQ������

7KH�UDWH�RI�VSLQDO�VXUJHU\�LQ�WKH�8QLWHG�6WDWHV�LV�����KLJKHU�WKDQ�DQ\�RWKHU�FRXQWU\��

&RPSOLFDWLRQV�RI�FHUYLFDO�VSLQH�VXUJHU\�LQFOXGH�QHUYRXV�V\VWHP�FRPSOLFDWLRQV�����SHU��������
DQG�GHDWK����SHU����������

1DWLRQDO�&HQWHU�IRU�9LWDO�6WDWLVWLFV



�,/ZKWZ��d/��,��>d,���Z��

7KH�VFLHQFH�RI�&KLURSUDFWLF�LV�IRXQGHG�RQ�WKH�SUHPLVH�WKDW�D�SURSHUO\�IXQFWLRQLQJ�QHUYRXV�V\VWHP�LV�
WKH�IRXQGDWLRQ�RI�KHDOWK��DQG�WKDW�WKH�VWUXFWXUDO� LQWHJULW\�RI�WKH�VSLQDO�FROXPQ�PXVW�EH�PDLQWDLQHG�LQ�
RUGHU�WR�IDFLOLWDWH�RSWLPDO�QHUYRXV�V\VWHP�WUDQVPLVVLRQ�DQG�FRPPXQLFDWLRQ��

9LUWXDOO\� DOO� VSLQDO� SUREOHPV� DUH� FDXVHG� E\� VRPH� W\SH� RI� PHFKDQLFDO� RU� VWUXFWXUDO� VWUHVV��
WKHUHIRUH�� LW� VWDQGV� WR� UHDVRQ� WKDW� WKH\� UHTXLUH� D�PHFKDQLFDO� FRUUHFWLRQ��'UXJV� FDQ�GR� OLWWOH�
PRUH�WKDQ�VXSSUHVV�WKH�V\PSWRPV�WKDW�PD\�EH�DVVRFLDWHG�ZLWK�VSLQDO�FRQGLWLRQV�DQG�VXUJHU\��
HYHQ� ZKHQ� UHTXLUHG�� FDQ� HOLPLQDWH� VRPH� RI� WKH� PRUH� REYLRXV� VWUXFWXUDO� HIIHFWV� RI�
VXEOX[DWLRQV��EXW�QHLWKHU�FDQ�FRUUHFW�DQG�UHVWRUH�WKH�RSWLPDO�VWUXFWXUH�RI�WKH�VSLQH��

'RFWRUV� RI� &KLURSUDFWLF� GHWHFW� DQG� FRUUHFW� YHUWHEUDO� VXEOX[DWLRQV� E\�
SK\VLFDOO\� DGMXVWLQJ� WKH� VSLQH� WR� UHVWRUH� QRUPDO� VSLQDO� IXQFWLRQ� DQG�
EDODQFH� ZKLFK� DOORZV� WKH� QHUYRXV� V\VWHP� WR� VHQG� DQG� UHFHLYH�
LQIRUPDWLRQ��7KLV� DOORZV� WKH� LQKHUHQW�KHDOLQJ�SRWHQWLDO� RI� WKH�ERG\� WR�
EHVW�H[SUHVV�LWVHOI��

&KLURSUDFWLF� DGMXVWPHQWV� UHVWRUH� WKH� QRUPDO� VWUXFWXUH� RI� WKH�
VSLQH�DQG�PD[LPL]H�WKH�SRVWXUH�RI�WKH�KXPDQ�IUDPH�²�D�SURFHVV�
WKDW�LV�XQLTXH�WR�WKH�&KLURSUDFWLF�SURIHVVLRQ

7KH�&KLURSUDFWLF�FRUUHFWLRQ�RI�WKH�VSLQH�LV�QRW�VRPHWKLQJ�WKDW�KDSSHQV�
RYHUQLJKW��7KH�WLPH�IUDPH�IRU�FRUUHFWLRQ�YDULHV�ZLWK�LQGLYLGXDOV���

7KH�FRUUHFWLYH�SURFHVV�UHTXLUHV�WLPH��DQG�XVXDOO\�FRUUHFWLYH�H[HUFLVHV�
DQG� FKDQJLQJ� RI� HUJRQRPLF� DQG� SRVWXUDO� KDELWV�� EXW� WKH� UHVXOWV� DUH�
ZRUWK�LW��

7KH� SUH�FDUH� [�UD\� �ILJ�� ��� VKRZV� D� ODWHUDO� YLHZ� RI� WKH� FHUYLFDO� VSLQH� LQ� ZKLFK� WKH� QRUPDO�
FHUYLFDO�ORUGRVLV��FXUYH��KDV�EHHQ�ORVW���

7KLV� KDV� UHVXOWHG� LQ� YHUWHEUDO� VXEOX[DWLRQ� DQG� DEQRUPDO� VWUHVV� RQ� WKH� VSLQDO� QHUYHV�� PXVFOHV��
WHQGRQV��DQG�OLJDPHQWV��,I�OHIW�XQFRUUHFWHG��VSLQDO�GHJHQHUDWLRQ�ZLOO�RFFXU�RYHU�WLPH���

7KH� SRVW�FDUH� [�UD\� �ILJ�� ��� VKRZV� D�
ODWHUDO�YLHZ�RI�WKH�FHUYLFDO�VSLQH�WKDW�
KDV�XQGHUJRQH�&KLURSUDFWLF�FDUH���

7KH� FHUYLFDO� FXUYH� �ORUGRVLV�� KDV�
EHHQ� UHVWRUHG�� UHVXOWLQJ� LQ� WKH�
UHPRYDO� RI� QHUYH� YHUWHEUDO�
VXEOX[DWLRQV� DQG� UHVWRUDWLRQ� RI�
QRUPDO�EDODQFH��PRELOLW\�� DQG�VWUHVV�
ORDGV�RQ�WKH�VSLQH�������

),*85(���� ),*85(���



'RFWRUV� RI� &KLURSUDFWLF� KDYH� EHHQ� FRUUHFWLQJ� YHUWHEUDO�
VXEOX[DWLRQV� LQ� SDWLHQWV� IRU� RYHU� RQH� KXQGUHG� \HDUV��
ZKLFK� KDV� UHVXOWHG� LQ� WKH� UHFRYHU\� RI� YLUWXDOO\� HYHU\�
NQRZQ� KHDOWK� SUREOHP� DQG� FRQGLWLRQ�� ,W� LV� LPSRUWDQW� WR�
UHPHPEHU� WKDW� DOO� KHDOLQJ� LV� XOWLPDWHO\� VHOI�KHDOLQJ� DQG�
WKDW� D� &KLURSUDFWRU� VLPSO\� UHPRYHV� WKH� LQWHUIHUHQFH�
�VXEOX[DWLRQ��IURP�WKH�ERG\¶V�PDVWHU�FRQWURO�V\VWHP�

7KH�HIIHFWLYHQHVV�RI�&KLURSUDFWLF�FDUH��UHIHUUHG�WR�LQ�
VFLHQWLILF�OLWHUDWXUH�DV�³DGMXVWPHQWV´�RU�

³PDQLSXODWLRQ´��KDV�EHHQ�GHPRQVWUDWHG�E\�
WKRXVDQGV�RI�VFLHQWLILF�UHVHDUFK�DQG�FDVH�VWXGLHV��

³(YHQ� LQIDQWV� FDQ� EH� DIIHFWHG� E\� OLIH�� DQG� KHDOWK�
GDPDJLQJ�HIIHFWV�RI�YHUWHEUDO�VXEOX[DWLRQ��DFFRUGLQJ�WR�D�
VWXG\� E\� 'U�� 9�� )U\PDQ�� 0�'�� 7KH� VWXG\�� SXEOLVKHG� LQ� WKH� -RXUQDO� RI� WKH� $PHULFDQ� 2UWKRSHGLF
$VVRFLDWLRQ��VD\V�WKDW�RXW�RI�������LQIDQWV�FKRVHQ�DW�UDQGRP������RI�WKHP�VXIIHUHG�IURP�QHUYRXVQHVV��
YRPLWLQJ��PXVFXODU�DEQRUPDOLWLHV�� WUHPRUV��DQG�LQVRPQLD��7ZR�KXQGUHG�������RI� WKRVH�FKLOGUHQ�KDG�
DEQRUPDO� FHUYLFDO� �QHFN��PXVFOH� VWUDLQ�� LQGLFDWLQJ�YHUWHEUDO� VXEOX[DWLRQ��:KHQ� WKH�VXEOX[DWLRQ�ZDV�
DGMXVWHG�DQG�WKH�PXVFOH�VWUDLQ�UHPRYHG��DQ�LPPHGLDWH�FDOPLQJ�HIIHFW�UHVXOWHG��WKH�FKLOGUHQ¶V�FU\LQJ�
VWRSSHG��WKH�PXVFOHV�UHOD[HG��DQG�WKH�FKLOGUHQ�IHOO�DVOHHS�´ ��

³,QWHUIHUHQFH�WR�WKH�QHUYRXV�V\VWHP�UHVXOWV�
LQ�GDPDJH�ZLWKLQ�D�VKRUW�SHULRG�RI�WLPH�DQG��
WKHUHIRUH��&KLURSUDFWLF�FDUH�VKRXOG�EHJLQ�DW�

ELUWK�RQ�D�SUHYHQWLYH�EDVLV��³ ��

'U��$USDG�'H1DJ\

)DFWXDO� HYLGHQFH� VWURQJO\� VXJJHVWV� WKDW� WKH� DWODV�
DGMXVWPHQW� KDV�DQ�HIIHFW� RQ� WKH�HQWLUH� QHUYRXV� V\VWHP��
SULPDULO\� WKURXJK� LWV� HIIHFW� RQ� MRLQW� PHFKDQRUHFHSWRUV��
7KH� PRVW� LPSRUWDQW� SURSULRFHSWLYH� LQIRUPDWLRQ� QHHGHG�
IRU� PDLQWHQDQFH� RI� HTXLOLEULXP� LV� GHULYHG� IURP� WKH� MRLQW�
UHFHSWRUV� RI� WKH� XSSHU� FHUYLFDO� VSLQH�� DSSUDLVLQJ� WKH�
RULHQWDWLRQ� RI� WKH� KHDG�ZLWK� UHVSHFW� WR� WKH� ERG\��8SSHU�
FHUYLFDO� PLVDOLJQPHQWV� FDQ� DGYHUVHO\� DIIHFW� UHWLFXODU�
IRUPDWLRQ� DFWLYLW\� E\� DEQRUPDO� DIIHUHQWDWLRQ� WR� WKH�
WKDODPXV��

833(5�&(59,&$/�0212*5$3+�
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������'U��/HH�+DGOH\��
�6\UDFXVH�0HPRULDO�+RVSLWDO�



³&KLURSUDFWRUV�KDYH�VXVSHFWHG�LQYROYHPHQW�RI�WKH�VRPDWRDXWRQRPLF�UHIOH[��DQG�FXUUHQW�H[SHULPHQWDO�
ILQGLQJV� VXJJHVW� WKLV� LV� D� YDOLG� DVVXPSWLRQ�� ,W� DSSHDUV� IURP� FOLQLFDO� UHVHDUFK� WKDW� DEQRUPDO� VSLQDO�
UHIOH[HV�FDQ�VHW� LQWR�PRWLRQ�D�ZLGH�YDULHW\�RI�DEQRUPDO�SDWKRORJLFDO�DQG� IXQFWLRQDO�SURFHVVHV��7KH�
VRPDWRDXWRQRPLF� UHIOH[� K\SRWKHVLV�PD\�EH� WKH�PRVW� ORJLFDO� MXVWLILFDWLRQ� IRU� WKH� XVH�RI� FKLURSUDFWLF�
DGMXVWPHQWV�IRU�FRQGLWLRQV�RWKHU�WKDQ�SDLQ�´ ��

5REHUW�$��/HDFK��
7+(�&+,5235$&7,&�7+(25,(6�

6SLQDO� PDQLSXODWLRQ� DSSOLHG� WR� D� UHVWULFWHG� DWODQWR�RFFLSLWDO�
MRLQW� UHVXOWV� LQ� DQ� LPPHGLDWH� GLVDSSHDUDQFH� RI� VSRQWDQHRXV�
DFWLYLW\� LQ� WKH� REOLTXH� FDSLWXV� VXSHULRU� PXVFOH�� :LWK� VSLQDO�
PDQLSXODWLRQ��WKLV�LV�PRUH�UDSLG�WKDQ�HLWKHU�DQHVWKHWLF�DSSOLHG�
WR�WKH�MRLQW�FDSVXOH�RU�WR�WKH�PXVFOH�GLUHFWO\����

0$18$/�0(',&,1(�

³,I� SHRSOH� WUXO\� XQGHUVWRRG� WKH� YDOXH� DQG� LPSRUWDQFH� RI�
&KLURSUDFWLF��WKH\�ZRXOG�KROG�WKHLU�&KLURSUDFWRU�DW�JXQSRLQW��LI�
QHFHVVDU\��LQ�RUGHU�WR�HQVXUH�WKHLU�IDPLO\�ZDV�DGMXVWHG�´ ��

'LFN�*UHJRU\�
&RPHGLDQ��$XWKRU��DQG�3ROLWLFDO�$FWLYLVW�

³&DSVXODU� RU� OLJDPHQW� LQMXU\�
UHVXOWV� LQ� ORVV� DQG� GHDFWLYDWLRQ�
RI� PHFKDQRUHFHSWRUV� ²� WKH�
SURSULRFHSWLYH UROH� RI� WKH�
DIIHFWHG� VHJPHQW� LV� DGYHUVHO\�
DIIHFWHG�� 6SLQDO� PDQLSXODWLRQ�
PD\�KHOS�DFWLYDWH�UHFHSWRUV�DQG�
UHVWRULQJ� SURSULRFHSWLYH� FRQWURO�
UHGXFHV� WKH�FKDQFH�RI� UH�LQMXU\��
+HQFH�� LW� LV� DQ� LPSRUWDQW�
FRQVLGHUDWLRQ� LQ� SUHYHQWLYH�
FDUH�´ ��

%DVPDMDQ�	�5\EHUJ��
5$7,21$/�0$18$/�7+(5$3<�



5()(5(1&(6�
�� 7RUWRUD��*HUDUG�7����������3ULQFLSOHV�RI�$QDWRP\�DQG�3K\VLRORJ\��%HQMDPLQ�&XPPLQJV�3XEOLVKLQJ��S������
�� -RXUQDO�RI�1HXURSK\VLRORJ\��������
�� *UD\��+HQU\�0'��*UD\¶V�$QDWRP\�
�� :KLWH��$���	�3DQMDEL��0��&OLQLFDO�%LRPHFKDQLFV�RI�WKH�6SLQH��3KLODGHOSKLD��-��%��/LSSLQFRWW��S����
�� -XQJKDQQV��+HUEHUW�0'����������1RUPDO�%LRPHFKDQLFDO�6WUHVV�RQ�6SLQDO�)XQFWLRQ��$VSHQ�3XEOLVKLQJ��S�����
�� 1DGHUL��6��0'��	�2]JHQ��6��0'���������-XO\���&HUYLFDO�VSRQG\ORWLF�P\OHRSDWK\�VXUJLFDO�UHVXOWV��)DFWRUV�DIIHFWLQJ

UHVXOWV��1HXURVXUJHU\��������
�� 1DWLRQDO�6DIHW\�&RXQFLO����������8�6��$XWRPRELOH�$FFLGHQW�6WDWLVWLFV��,WDVFD��,OOLQRLV�
�� &URIW��$���	�)RUHPDQ��6����������:KLSODVK�,QMXULHV��7KH�&HUYLFDO�$FFHOHUDWLRQ�'HFHOHUDWLRQ

6\QGURPH���QG�HGLWLRQ��%DOWLPRUH��0'��:LOOLDPV�DQG�:LOOLDPV�3XEOLVKLQJ�
�� 7RZELQ��$EUDKDP�0'����������%UDLQ�'DPDJH�LQ�WKH�1HZERUQ�DQG�,WV�1HXURORJLFDO�6HTXHOV�

3DWKRORJLFDO�DQG�&OLQLFDO�&RUUHODWLRQ��'DQYHUV��0$��3�5�0��3XEOLVKLQJ��S������
��� 6FKDIHU��5��'&��0RQRJUDSK�² ZZZ�FKLUR�RUJ�SODFHV�PRQ����KWPO
��� -DFNVRQ��5��0'����������7KH�&HUYLFDO�6\QGURPH��6SULQJILHOG��,OOLQRLV��7KRPDV�3XEOLVKLQJ��S�����
��� -RKDQQVHQ����������1HXUR�2UWKRSHGLFV��������
��� *UHLYH��*����������0RGHUQ�0DQXDO�7KHUDS\�RI�WKH�9HUWHEUDO�&ROXPQ��1HZ�<RUN��&KXUFKLOO�/LYLQJVWRQ��S������
��� +DGOH\��/��0'����������$QDWRPLFR�5RHQWJHQRJUDSKLF�6WXGLHV�RI�WKH�6SLQH��6SULQJILHOG��,OOLQRLV�7KRPDV

3XEOLVKLQJ�
��� +HQGULFNVRQ��,QJULG�-��3K'��	�+ROHZLMQ�06F����������'HJHQHUDWLYH�FKDQJHV�RI�WKH�VSLQHV�RI

ILJKWHU�SLORWV�RI�WKH�5R\DO�1HWKHUODQGV�$LU�)RUFH��$YLDWLRQ�6SDFH�(QYLURQPHQWDO�0HGLFLQH������SS������������
��� 'U��/RXLV�&DVDPDMRU��3URIHVVRU�RI�1HXURORJ\�
��� 1DWLRQDO�&HQWHU�IRU�9LWDO�6WDWLVWLFV�
��� 6H\OH��+DQV��1REHO�/DXUHDWH�
��� /HQQRQ��-���������-DQXDU\���$PHULFDQ�-RXUQDO�RI�3DLQ�0DQDJHPHQW�
��� )U\PDQ��9��-RXUQDO�RI�WKH�$PHULFDQ�2UWKRSHGLF�$VVRFLDWLRQ�
��� 'H1DJ\��'U��$USDG��7KH�5RFNHIHOOHU�,QVWLWXWH�
��� &URZH��7���	�.OHLQPDQ��+����������8SSHU�FHUYLFDO�LQIOXHQFH�RQ�WKH�UHWLFXODU�V\VWHP��8SSHU�&HUYLFDO�0RQRJUDSK��������SS��������
��� +DGOH\��'U��/HH��6\UDFXVH�0HPRULDO�+RVSLWDO�
��� /HDFK��5��'&����������7KH�&KLURSUDFWLF�7KHRULHV��$�6\QRSVLV�RI�6FLHQWLILF�5HVHDUFK��:LOOLDPV� 	Y:LONLQV��S�����
��� 7KDEH��0'����������0DQXDO�0HGLFLQH�����SS��������
��� *UHJRU\��'LFN��&RPHGLDQ��DXWKRU��DQG�SROLWLFDO�DFWLYLVW�
��� %DVPDMLDQ�0'��	�5\EHUJ�06F����������5DWLRQDO�0DQXDO�7KHUDS\��:LOOLDPV�DQG�:LOOLDPV�3XEOLVKLQJ��SS����������



7+( ('8&$7,21 $1' 75$,1,1* 2) $ '2&725 2) &+,5235$&7,&

(GXFDWLRQDO UHTXLUHPHQWV IRU GRFWRUV RI FKLURSUDFWLF DUH DPRQJ WKH PRVW VWULQJHQW RI DQ\ RI WKH KHDOWK FDUH
SURIHVVLRQV� 7KH W\SLFDO DSSOLFDQW DW D FKLURSUDFWLF FROOHJH KDV DOUHDG\ DFTXLUHG QHDUO\ IRXU \HDUV RI SUH�PHGLFDO
XQGHUJUDGXDWH FROOHJH HGXFDWLRQ� LQFOXGLQJ FRXUVHV LQ ELRORJ\� LQRUJDQLF DQG RUJDQLF FKHPLVWU\� SK\VLFV� SV\FKRORJ\
DQG UHODWHG ODE ZRUN� 2QFH DFFHSWHG LQWR DQ DFFUHGLWHG FKLURSUDFWLF FROOHJH� WKH UHTXLUHPHQWV EHFRPH HYHQ PRUH
GHPDQGLQJ² IRXU WR ILYH DFDGHPLF \HDUV RI SURIHVVLRQDO VWXG\ DUH WKH VWDQGDUG� %HFDXVH RI WKH KDQGV�RQ QDWXUH RI
FKLURSUDFWLF� DQG WKH LQWULFDWH DGMXVWLQJ WHFKQLTXHV� D VLJQLILFDQW SRUWLRQ RI WLPH LV VSHQW LQ FOLQLFDO WUDLQLQJ�

'RFWRUV RI FKLURSUDFWLF ² ZKR DUH OLFHQVHG WR SUDFWLFH LQ DOO �� VWDWHV� WKH 'LVWULFW RI &ROXPELD� DQG LQ PDQ\ QDWLRQV
DURXQG WKH ZRUOG² XQGHUJR D ULJRURXV HGXFDWLRQ LQ WKH KHDOLQJ VFLHQFHV� VLPLODU WR WKDW RI PHGLFDO GRFWRUV� ,Q VRPH
DUHDV� VXFK DV DQDWRP\� SK\VLRORJ\� UHKDELOLWDWLRQ� QXWULWLRQ DQG SXEOLF KHDOWK� WKH\ UHFHLYH PRUH LQWHQVLYH HGXFDWLRQ
WKDQ WKHLU 0' FRXQWHUSDUWV�

/LNH RWKHU SULPDU\ KHDOWK FDUH GRFWRUV� FKLURSUDFWLF VWXGHQWV VSHQG D VLJQLILFDQW SRUWLRQ RI WKHLU FXUULFXOXP VWXG\LQJ
FOLQLFDO VXEMHFWV UHODWHG WR HYDOXDWLQJ DQG FDULQJ IRU SDWLHQWV� 7\SLFDOO\� DV SDUW RI WKHLU SURIHVVLRQDO WUDLQLQJ� WKH\ PXVW
FRPSOHWH D PLQLPXP RI D RQH�\HDU FOLQLFDO�EDVHG SURJUDP GHDOLQJ ZLWK DFWXDO SDWLHQW FDUH� ,Q WRWDO� WKH FXUULFXOXP
LQFOXGHV D PLQLPXP RI ����� KRXUV RI FODVVURRP� ODERUDWRU\ DQG FOLQLFDO H[SHULHQFH� 7KH FRXUVH RI VWXG\ LV DSSURYHG
E\ DQ DFFUHGLWLQJ DJHQF\ ZKLFK LV IXOO\ UHFRJQL]HG E\ WKH 8�6� 'HSDUWPHQW RI (GXFDWLRQ� 7KLV KDV EHHQ WKH FDVH IRU
PRUH WKDQ WKUHH GHFDGHV�

5HFRUGV I LQVXUDQFH DQG FRXUW FDVHV KDYH FRQVWDQWO\ VKRZQ WKDW FKLURSUDFWLF LV WKH VDIHVW SRUWDO RI HQWU\
KHDOWK FDUH DYDLODEOH WR WKH SXEOLF WRGD\� $OWKRXJK QR KHDOWKFDUH SURFHGXUHV DUH ���� VDIH� FKLURSUDFWLF VWDQGV RQ
LWV UHFRUG RI VDIHW\ DQG HIIHFWLYHQHVV XQPDWFKHG LQ KHDOWKFDUH�

7KH FKLURSUDFWLF DGMXVWPHQW LV D VDIH� HIILFLHQW SURFHGXUH ZKLFK LV SHUIRUPHG QHDUO\ RQH PLOOLRQ WLPHV HYHU\ ZRUNLQJ
GD\ LQ WKH 8QLWHG 6WDWHV�

7KHUH LV D VLQJXODU ODFN RI DFWXDULDO GDWD WKDW ZRXOG MXVWLI\ FRQFOXGLQJ WKDW FKLURSUDFWLF FDUH LV LQ DQ\ ZD\ KDUPIXO RU
GDQJHURXV� &KLURSUDFWLF FDUH LV QRQ�LQYDVLYH� WKHUHIRUH� WKH ERG\
V UHVSRQVH WR FKLURSUDFWLF FDUH LV IDU PRUH
SUHGLFWDEOH WKDQ LWV UHDFWLRQV WR GUXJ WUHDWPHQWV RU VXUJLFDO SURFHGXUHV� 2I WKH QHDUO\ RQH PLOOLRQ DGMXVWPHQWV JLYHQ
HYHU\ GD\ LQ WKLV FRXQWU\� FRPSOLFDWLRQV DUH H[FHHGLQJO\ UDUH�

&203/,0(176�2)


