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$FFRUGLQJ� WR�5HQn�* LUDUG�P \ WKV�QDUUDWH�WKH�IRXQGLQJ� P XUGHU�� Z KLFK�UHVROYHV�WKH�P LP HWLF� FULVLV�� $V�D�FRQVH�
TXHQFH��P \ WKV�FRQWDLQ�P RWLIV�V\ P EROL] LQJ�ERWK�WKH�P LP HWLF�FULVLV�DQG�WKH�IRXQGLQJ�P XUGHU��,Q�6ORYHQH�IRONORUH�WKH
P LP HWLF�FULVLV�LV�RIWHQ�UHQGHUHG�E\� WKH�LP DJH�RI�WKH�VHD��SDUWLFXODUO\� WKH�UHG�DQG�RU�JUHHQ�VHD��DV�DQ�XQGLIIHUHQWLDWHG�
IRUP OHVV�HQWLW\ �� RU�D�SULQFLSOH�RI� D�VWDWH�EHIRUH�WKH�HP HUJHQFH�RI� VRFLDO�VWUXFWXUH�RU�RI� D�VWDWH�GXULQJ�DQG�DIWHU� LWV
GRZ QIDOO��7KLV�SDSHU�FRP SDUHV�UHSUHVHQWDWLRQV�RI�WKH�VHD�LQ�6ORYHQH�IRON�VRQJV�DQG�WDOHV�DQG�LQ�VRP H�6ORYHQH�SRHWV
DQG�SDLQWHUV�

. H\�Z RUGV��5HQp�* LUDUG��P \ WK��VHD��FRORXUV��IRON�VRQJV��OLWHUDWXUH��DUW

$775$9 ( 562� ,/� 0$ 5(� 52 662 �9( 5' (
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5HQn�* LUDUG�DIIHUP D�FKH�L�P LWL�UDFFRQWDQR�GHOO¢DVVDVVLQLR�IRQGDWLYR��O¢HYHQWR�FKH�ULVROYH�OD�FULVL�P LP HWLFD��,�P LWL
FRQWHQJRQR�L�P RWLYL�FKH�D�OLYHOOR�VLP EROLFR�UDIILJXUDQR�WDQWR�OD�FULVL�P LP HWLFD�FKH�O¢DVVDVVLRQLR�IRQGDWLYR��1 HOOD�WUD�
GL] LRQH�SRSRODUH�VORYHQD�OD�FULVL�P LP HWLFD�YLHQH�VSHVVR�UDIILJXUDWD�GDO�P DUH��LQ�SDUWLFRODUH�GDO�P DUH�YHUGH�H�R�URVVR�
VSD]LR�Qn�VWUXWWXUDWR�Qn�GLIIHUHQ] LDWR�FKH�UDSSUHVHQWD�OD�VLWXD] LRQH�SUHFHGHQWH�DOOD�FRP SDUVD�GHOOD�VWUXWWXUD�VRFLDOH�H
ROWUH�DOOD�VWHVVD��1 HO�SUHVHQWH�VDJJLR�O¢DXWULFH�P HWWH�D�FRQIURQWR�OD�UDSSUHVHQWD]LRQH�GHO�P DUH�QHOOH�FDQ] RQL�H�QHOOH
IDYROH�SRSRODUL�VORYHQH�H�QHOOH�RSHUH�GL�DOFXQL�SRHWL�H�SLWWRUL�VORYHQL�

3DUROH�FKLDYH��5HQp�* LUDUG��P LWR��P DUH��FRORUL��WUDGL] LRQH�SRSRODUH��SRHVLD��SLWWXUD
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$FFRUGLQJ� WR� 5HQp� * LUDUG� ����� ��� KXP DQ� VRFLHW\
FRP HV�LQWR�EHLQJ�DIWHU�WKH�P LP HWLF�FULVLV�Ÿ�WKH�ILHUFH�DQG
FKDRWLF�ILJKW�IXHOHG�E\� P LP HWLF�GHVLUH�Ÿ�VXEVLGHV�E\� WKH
P HDQV�RI� WKH� IRXQGLQJ� P XUGHU�� L�H��� Z KHQ� WKH� P RE
O\ QFKHV�RQH�LQGLYLGXDO�� 7KH�P XUGHULQJ�RI�DQ�LQGLYLGXDO
YLFWLP� LV�WKH�EDVLV�IRU�WKH�IRUP DWLRQ�DQG�WKH�UHLQIRUFH�
P HQW�RI�ERWK�WKH�WLHV�KROGLQJ�D�FRPP XQLW\� WRJHWKHU�DQG
WKH�FRPP XQLW\ 
V�WZ LVWHG�VHOI�DZ DUHQHVV��,Q�FULWLFDO�VLWXD�
WLRQV�� VXFK� DV�Z DUV�� QDWXUDO�GLVDVWHUV�� HSLGHP LFV�� HWF��
KXP DQ�FRPP XQLWLHV�IDFH�WKH�GDQJHU�RI� SDVVLRQV�DQG
YLROHQFH� EULPP LQJ� RYHU�LQWR� D� P LP HWLF� FULVLV�� WKXV
WKUHDWHQLQJ�WKH�YHU\� VXUYLYDO�RI�WKH�VRFLDO�WLHV�Z LWKLQ�WKH
FRPP XQLW\� DQG�KHQFH�WKH� FRPP XQLW\� LWVHOI��7R�DYRLG
WKLV�� KXP DQ�FRPP XQLWLHV�KDYH�GHYHORSHG�WZ R�Z D\V�LQ
Z KLFK� WKH\� FRQWLQXRXVO\� UH�HQIRUFH�WKHLU�LQQHU�VRFLDO
WLHV�DQG�UHP LQG�WKHP VHOYHV�RI�WKH�KRUURU�RI�WKH�P LP HWLF
FULVLV�DQG�WKH�IRXQGLQJ� P XUGHU�� WKH�ULWXDO�VDFULILFH� DQG
WKH�P \ WKLFDO�QDUUDWLRQ��: KLOH�WKH�ULWXDO�VDFULILFH�UHHQDFWV
WKH�P LP HWLF� FULVLV�DQG�WKH�IRXQGLQJ� P XUGHU�LQ�D�̃ FRQ�
WUROOHG�HQYLURQP HQW—��WKH�P \ WK�UH�SUHVHQWV�ERWK�RI�WKHVH
HYHQWV�� 7KH�VDFULILFLDO�RIIHULQJ� NHHSV�WKH� FRPP XQLW\ 
V
YLROHQFH�XQGHU�FRQWURO�E\� HQWUXVWLQJ� WKH�REOLJDWLRQ�WR
P XUGHU�WR�D�VLQJXODU�FKRVHQ�LQGLYLGXDO�Ÿ�L�H��WKH�SULHVW�Ÿ
DQG�E\� UHVRUWLQJ�WR�OHVV�DQG�OHVV�FUXHO�DQG�OHVV�DQG�OHVV
REYLRXV�P HWKRGV�RI�VDFULILFH��\ HW�WKH�P \ WK�LV�DOVR�FUXFLDO
IRU�KLGLQJ�YLROHQFH�DQG�GLVJXLVLQJ�LW�E\�F KDQJLQJ�LW�LQWR
RWKHU�P RWLIV��WKH�VDFULILFLDO�P XUGHU�RI� WKH�YLFWLP� �RU�� LQ
P \ WKLFDO�QDUUDWLRQ��WKH�KHUR�� FDQ�EH�WXUQHG�LQWR�VXLFLGH
RU�WKH�KHUR
V�GHSDUWXUH�IRU�WKH�DQ� RWKHU�ODQG�Z RUOG�� RU
WKH� YLFWLP 
V�KHURLQH
V�Z HGGLQJ� WR�D�P \ WKLFDO�FUHDWXUH�
VXFK�DV�SRYRGQL�P RÊ��WKH�P DQ�RI�Z DWHUV��$V�WKH�P RWLI�RI
YLROHQFH�DQG�P XUGHU�LV�WUDQVIRUP HG��VR�WRR�DUH�WKH�V\ P �
EROV�RI� WKH�P LP HWLF� FULVLV�� $P RQJ� WKHVH�* LUDUG������ �
���� �� HQOLVWV�WKH�FRQIXVLRQ�RI�GD\�DQG�QLJKW�RU�VN\�DQG
HDUWK�� FUHDWXUHV� Z LWK� KXP DQ�� DQLP DOLVWLF� DQG� GLYLQH
IHDWXUHV� �H�J��� D�VQDNH�Z KLFK� FKDQJHV�LQWR� D�SULQFH�
FUHDWXUHV�Z LWK�VXSHUQXP HUDU\� ERG\� SDUWV��VXFK�DV�VQDNHV
Z LWK� QLQH�WDLOV��� LQFHVVDQW�FRQIOLFWV��IUHTXHQWO\� DP RQJ
WZ LQV��DQG�QDWXUDO�FDWDVWURSKHV�

,Q�WKLV�SDSHU��,�Z LOO�WU\ �WR�VKRZ �WKDW�WKH�VHD�LQ�6ORYHQH
IRONORUH� FDQ� RIWHQ� EH� VHHQ� DV� D� V\ P ERO� RI� WKH� P LP HWLF
FULVLV��7KH�KXP DQ�P LQG�HQYLVDJHV�WKH�VHD�DV�HQGOHVV�DQG
P DMHVWLF�� &KHYDOLHU� DQG� * KHHUEUDQW¤V� RSHQLQJ� RI� WKH
˜6HD—� HQWU\ � LQ� WKHLU� ' LFWLRQDU\ � RI� 6\ P EROV� GHOLQHDWHV
WKHVH� TXDOLWLHV� EULOOLDQWO\ �� ˜ %HFDXVH� RI� WKHLU� DSSDUHQWO\
OLP LWOHVV�H[ WHQW��VHDV�DQG�RFHDQV�DUH�LP DJHV�RI�WKH�SULP DO
XQGLIIHUHQWLDWHG� VWDWH� RI� SULP HYDO� IRUP OHVVQHVV—� �&KHYD�
OLHU�� * KHHUEUDQW�� ���� �� ��� ��� %\ � EHLQJ� DQ� XQGLIIHUHQWL�
DWHG� DQG� LQDUWLFXODWH� VSDFH�� Z KLFK� LV� XOWLP DWHO\ � RXW� RI
FRQWURO�� WKH� VHD� LV� DQ� DSW� V\ P ERO� RI� WKH� VWDWH� EHIRUH� WKH
IRUP DWLRQ�RI�WKH�VRFLDO�VWUXFWXUH�RU�RI�D�VWDWH�WKUHDWHQLQJ
WR� GHVWUR\ � WKH� VRFLDO� VWUXFWXUH�� : KDW� ,� DP � SDUWLFXODUO\
LQWHUHVWHG�LQ�DUH�WKH�QDUUDWLRQV�GHSLFWLQJ�WKH�VHD�DV�JUHHQ

DQG�RU� UHG�� ,Q�P \� RSLQLRQ�� WKLV�FKURP DWLF� FRP ELQDWLRQ
HQKDQFHV�WKH�P LP HWLF�FULVLV�V\ P EROLVP� RI�WKH�VHD�

$IWHU�FRQVLGHULQJ� WKH�VHP LRWLF� YLHZ� RI� WKH�WZ R�FRO�
RXUV�DQG�WKH�V\ P EROLVP� RI�UHG��JUHHQ�DQG�WKH�VHD��,� Z LOO
HQGHDYRU�WR�VXSSRUW�P \� WKHVLV�Z LWK�H[DP SOHV�IURP� 6OR�
YHQH�IRONORUH��OLWHUDWXUH�DQG�SDLQWLQJ�

&2 / 2 8 5��$1� ( 9$ 6,9(� &$7( * 2 5<

,Q�WKH� HVVD\� ˜ + RZ� &XOWXUH�&RQGLWLRQV�WKH�&RORXUV
: H�6HH—�8 P EHUWR�( FR������ �� VKRZ V�WKDW�GLIIHUHQW�ODQ�
JXDJHV�GLYLGH�WKH� FKURP DWLF� VSHFWUXP� LQWR�LQGLYLGXDO
FRORUV��DQG� KHQFH�Z RUGV�IRU�FRORUV�� LQ� GLIIHUHQW�Z D\V�
: KLOH�GLIIHUHQFHV�LQ�WKH�P HQWDO�OLQJXLVWLF�SHUFHSWLRQ� RI
WKH�FRORU�VSHFWUXP�P D\�EH�V\ QFKURQLF��VKLIWV�FDQ�DOVR�EH
H[SHFWHG�WR�EH�REVHUYHG�IURP� D�GLDFKURQLF�SHUVSHFWLYH�

%\� UHODWLQJ�D�SDVVDJH�IURP� $XOXV�* HOOLXV
�1 RFWHV�$F�
WLFDH�IURP� WKH�� QG� FHQWXU\� $ '� DQG� E\� SURYLGLQJ� H[DP �
SOHV�IURP� RWKHU�DQFLHQW�5RP DQ�DXWKRUV�� (FR�Z DUQV�WKDW
WKH� /DWLQ�Z RUG�IODYXV�� IRU�LQVWDQFH�� GHQRWHV�WKH� FRORXU
VKDGHV�UHVXOWLQJ� IURP� D�P L[ WXUH�RI� JUHHQ�DQG�Z KLWH�RU
JUHHQ�� Z KLWH� DQG�UHG�� ,Q� 5RP DQ� WLP HV�WKHVH� FRORXU
VKDGHV�Z HUH� FODVVLILHG�DV�HLWKHU�UHG� RU�JUHHQ�� 7KXV�WKH
/DWLQ�Z RUG�IODYXV�LV�XVHG�WR�GHVFULEH�' LGR
V�EORQG�KDLU�
WKH�P XGG\� Z DWHUV�RI� WKH� 7LEHU�� DQG�Ÿ� ROLYH� OHDYHV�
&KHYDOLHU�DQG�* KHHUEUDQW������ ��SRLQW�WR�D�VLP LODU�SKH�
QRP HQRQ��VLQRSLV��WKH\�VD\ �� Z DV�RULJLQDOO\� XVHG�LQ�/ RZ
/DWLQ�WR�GHQRWH�WKH�UHGGLVK�EURZ Q�VRLO�Ÿ�RU�WKH�SLJP HQW
P DGH�IURP� LW�Ÿ�IURP� WKH�%ODFN�6HD�SRUW�RI�6LQRSH�� \ HW�LQ
WKH��� WK�FHQWXU\� VLQRSLV�P HDQW�ERWK�UHG�DQG�JUHHQ�� 7KH
Z D\�LQ�Z KLFK�Z RUGV�FRYHU�WKH�FRORU�VSHFWUXP� WKHUHIRUH
FKDQJHV�RYHU�WLP H�

7KLV�SKHQRP HQRQ�VWLOO�UHYHUEHUDWHV�LQ�WKH�UHODWLYH
HODVWLFLW\� RI�Z RUGV�IRU�FRORXUV��EORRG��Z LQH�DQG�KDLU�FDQ
DOO�EH�VDLG�WR�EH�UHG��DOWKRXJK�WKH�ILUVW�WZ R�VKDGHV�P D\
EH�YHU\� GLIIHUHQW�DQG�WKH�WKLUG�VKDGH�P LJKW�EH��LI�UHIHU�
ULQJ� WR�D� FORWK�� UHQGHUHG� E\� WKH�Z RUGV�EURZ Q�DQG� RU�
DQJH�� ) XUWKHUP RUH�� JROGHQ� RU�\ HOORZ LVK�Z LQH�LV�FDOOHG
Z KLWH��DQG�WKH�Z KLWH��SDOH�FRP SOH[LRQ�RI�DQ�LOO�SHUVRQ�LV
GHVFULEHG� DV�JUHHQLVK� LQ� ( QJOLVK�� EXW� OLWHUDOO\� ] HOHQ�
JUHHQ��LQ�6ORYHQH�

,W�LV�WKHUHIRUH�QHFHVVDU\� WR�DSSO\�D�JRRG�GHDO�RI�FDX�
WLRQ�Z KHQ�Z H�LQWHUSUHW�WKH�P HDQLQJ�RI�Z RUGV�IRU�FRORXUV
LQ�ROG�WH[WV��WKH\�P D\�QRW�GHQRWH�WKH�VDP H�FRORXUV�WRGD\
DV�WKH\� GLG�LQ�WKH�SDVW��,Q�VHP LRWLF�WHUP V�� Z H�FRXOG�VD\
WKDW�Z H� NQRZ� WKH�VLJQ
V�OHYHO�RI� H[SUHVVLRQ� EXW�QRW� LWV
OHYHO�RI�FRQWHQW�

/HW�XV�QRZ� OHDYH�EHKLQG�WKH�Z D\� ODQJXDJHV�FRUUH�
VSRQG�WR�WKH�SK\ VLFDO�Z DYH�OHQJWKV�RI�FRORXU�OLJKW��DQG
WXUQ�WR�WKH�V\ P EROLF�P HDQLQJV�RI�FRORXUV��,Q�WKLV�UHVSHFW�
* XQWKHU�. UHVV�DQG�7KHR�YDQ�/ HHXZ HQ������ ��VKRZ� WKDW
˜FRORXU�FRGHV—�DUH�IDU�IURP� EHLQJ�XQLYHUVDO�DQG�WKDW�LQ�
GLYLGXDO�FRORXUV�FDQ�DFTXLUH�YHU\� GLYHUVH�P HDQLQJV�LQ
GLIIHUHQW�FRQWH[ WV�� 8 VXDOO\ �� D�SDUWLFXODU�FRORXU�KDV�D
VWULFWO\� VSHFLILF�P HDQLQJ� RQO\� IRU�D�UHODWLYHO\� VP DOO�DQG
VSHFLDOL]HG�FRPP XQLW\ �
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) LJ��� ��$OHQND�. RGHUP DQ��) URP� WKH�6HD�&\FOH������ ��DFU\ OLF�RQ�FDQYDV����� [� ��� FP �
6O��� ��$OHQND�. RGHUP DQ��,]�F LNOD�0 RUMH������ ��DNULO�QD�SODWQX����� [� ��� FP �

+ HQFH�Z H�VKRXOG�GHGXFH�WKDW�RXU�XQGHUVWDQGLQJ� RI
Z RUGV�IRU�FRORXUV�DQG� RI� WKHLU�V\ P EROLF� P HDQLQJV�LV
DQ\ WKLQJ� EXW�FHUWDLQ�� + RZ �� WKHQ�� FDQ�Z H� NQRZ� Z KDW
FRORXUV��H�J���JUHHQ�DQG�UHG�Z LWK�UHIHUHQFH�WR�WKH�VHD��LQ
VXFK�WH[WV�DV�IRON�VRQJV�P HDQ"� &RQVLGHULQJ� WKDW�SRHWU\
KDV�RIWHQ� ERUURZ HG�IURP� IRONORUH�� RQH�P LJKW�Z DQW� WR
ORRN�DW�VXFK�GLFWLRQV�LQ�P RGHUQ�OLWHUDWXUH�� \HW�WKHUH�LV�D
SRVVLEOLW\� WKDW�WKH\� EH�D�UHVXOW�RI� D�OLWHUDU\�F RQYHQWLRQ�
7R�YHULI\� WKH�P HDQLQJV�RI�WKHVH�FRORXUV��,�FRQIURQWHG�WKH
OLWHUDU\� LP DJHV�Z LWK�WKH�LP DJHU\� LQ�SDLQWLQJV�DQG�IRXQG
WKDW�LP DJHV�LQ�DUW�P LUURU�WKRVH�LQ�OLWHUDWXUH�� Z KLOH�ERWK
VKRZ� FRQWLQXLW\� Z LWK� DQFLHQW�V\ P EROLVP �� ,� WKHUHIRUH
SURSRVH�D�K\ SRWKHVLV�WKDW�LQ�DUWLVWLF�H[SUHVVLRQ��Z KHWKHU
LW�EH�IRONORUH��OLWHUDWXUH�RU�YLVXDO�DUW��V\ P EROLF�P HDQLQJV�
LQFOXGLQJ�WKRVH�RI�FRORXUV��P D\� EH�P XFK�P RUH�SHUVLVWHQW
WKDQ�LQ�HYHU\ GD\� ODQJXDJH�

: + ( 1� 7+ (�6( $� ,6�5( ' ��* 5(( 1� 2 5�5 ( ' ' ,6+� * 5(( 1 �
$� 6<0 %2 /� 2 )� 7+ (� 0 ,0 ( 7,&�&5,6,6

,Q�WKH�SDVVDJH�IURP� $XOXV�* HOOLXV�WR�Z KLFK�( FR�UH�
IHUV�� WKH� DXWKRU�TXRWHV�( QQLXV��$QQDOHV�� ; ,9 �� ��� Ÿ� ��
Z KR�GHVFULEHV�WKH�VHD�DV�IROORZ V�� ˜ P DUP RUH�IODXR���FDH�
UXOHXP �VSXP DW�P DUH—��DV�TXRWHG�LQ�$XOXV�* HOOLXV�� * HO�
OLR�� ���� �� ,� ��� �� LWDOLFV�0 �� ÉDXSHUO���)DYRULQXV�� * HOOLXV

LQWHUORFXWRU��LV�SX]] OHG�E\�( QQLXV
�FKRLFH�RI�Z RUGV�IODXR
DQG�FDHUXOHXP �� Z KLOH�KH�LQWHUSUHWV�WKHP� DV�UHG�DQG
JUHHQ��˜ OLNH�UHG��"��P DUEOH�WKH�JUHHQ�VHD�IRDP V—�

,� EHFDP H�LQWHUHVWHG�LQ�WKLV�FRP ELQDWLRQ� RI� FRORUV
Z KHQ�,�VXGGHQO\� UHDOLVHG�WKDW�,�KDG�DOUHDG\�F RP H�DFURVV
LW�LQ�UHODWLRQ�WR�WKH�VHD�LQ�RQH�RI�WKH�5HVLDQ�YDULDQWV�RI

WKH� /HSD�9LGD�IRON�VRQJV��ÉDXSHUO������ ��� D�P RWLI� WR
Z KLFK�,�Z LOO�UHWXUQ�ODWHU�

0 \� HQTXLU\� GHSDUWV�IURP� WKH�TXHVWLRQ�Z KHWKHU�WKH
GHVFULSWLRQV�RI�WKH�VHD�DV�UHGGLVK�JUHHQ�LQ�ROG�WH[WV�UHIHU
WR�VKDGHV�RI�FRORUV�WKDW�Z H�Z RXOG�WRGD\�FDOO�E\� D�GLIIHU�
HQW�QDP H��RU�VKRXOG�Z H�WUXVW�RXU�H\HV�DQG�HDUV�DQG�EH�
OLHYH�WKDW�Z H�XQGHUVWDQG�WKH�H[ SUHVVLRQ�FRUUHFWO\ �� ) XU�
WKHUP RUH��LW�LV�Z RUWK�DVNLQJ� Z KHWKHU�WKH�H[ SUHVVLRQ�UH�
IHUV�WR�D�KRP RJHQHRXV�P L[ WXUH�� Z KHUH�UHG�DQG�JUHHQ
IXVH�LQWR�D�P RQRFKURP DWLF�SODQH��RU�WR�D�KHWHURJHQHRXV
RQH��Z KHUH�VSRWV�RI�UHG�DQG�JUHHQ�DOWHUQDWH�� ) LQDOO\ ��Z H
P XVW�EH�UHDG\� WR�DFFHSW� WKH�Z KROH�UDQJH�RI� VKDGHV�RI
WKH�P L[ WXUH��LQFOXGLQJ� ERWK�H[ WUHP HV��WKH�˜SXUH—�JUHHQ
DQG�WKH�˜SXUH—�UHG�

) RFXVLQJ�RQ�WKH�SDLQWLQJV�SURGXFHG�LQ�RU�DURXQG�,V�
WULD�� H[ DP SOHV�RI� UHGGLVK�JUHHQ� VHDV�UDQJH� IURP� WKH
UDWKHU�SULP LWLYH� H[�YRWR� SDLQWLQJV�LQ�WKH� FKXUFK� RI� 6W
0 DU\� $VFHQVLRQ�LQ� 6WUXQMDQ�� 6ORYHQLD� �YL] �� WKRVH� E\
1 LFROy� ) RQGD�IURP� ����� DQG�* LDFRP R�&DVWUR�DQG�VRQV
IURP� ���� �� DOWKRXJK��WKH�UHGGLVK�WRQH�P LJKW�EH�WKH�UH�
VXOW�RI�DJHLQJ�RU�GLUW���WR�WKH�7ULHVWLQH�P DULQLVW�8 JR�) OX�
P LDQL� ����� Ÿ���� ��� SDUWLFXODUO\ � KLV� ˜ <DFKWV� LQ� WKH� + DU�
ERU—�� DQG� WR� UHFHQW� Z RUNV� RI� 6ORYHQH� DUWLVWV�� -DQH] � 0 D�
WHOLá¤V� ˜ / RJERRN—� ����� �� LV� DQ� H[DP SOH� RI� D� KRP RJHQH�
RXV�P L[ WXUH��Z KLOH�-RQL�=DNRQMÊHN¤V�˜ 8 QGHU�WKH�6XUIDFH�Ÿ
5HG—������ ��DQG�D�VHULHV�RI�$OHQND�. RGHUP DQ¤V�SDLQWLQJV
H[HP SOLI\ � KHWHURJHQHRXV� P L[ WXUHV� RI� UHG� DQG� JUHHQ��ILJ�
XUHV�� Ÿ� ��� 7KHUH�LV�QR�HQG�WR�FDVHV�RI�FRP SOHWHO\� UHG�RU
FRP SOHWHO\� J UHHQ�VHDV�� VXFK�DV�,JRU�%UDYQLáDU
V�FROOHF�
WLRQ�̃6HDV—�IURP� WKH�\ HDUV����� Ÿ���� �� Z KLFK�LQFOXGHV
VHYHUDO� �DOP RVW��P RQRFKURP DWLF� JUDVV�JUHHQ� VHDV�� RU
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) LJ�� � �� $OHQND�. RGHUP DQ�� / XP LnUH�� ���� �� DFU\ OLF� RQ
FDQYDV������ [� ��� FP �
6O��� ��$OHQND�. RGHUP DQ��/ XP LnUH������ ��DNULO�QD�SODWQX�
���� [� ��� FP �

0 DWHOLá
V�FRP SOHWHO\� UHG�VHDV�� $OHÊ�6HGP DN�KDV�ERWK
KHWHURJHQHRXV�P L[ WXUHV�DQG�JUHHQ�VHDV��ILJXUHV�� Ÿ� ��

/HW�XV�WDNH�D�ORRN�DW�KRZ� -HDQ�&KHYDOLHU�DQG�$ODLQ
* KHHUEUDQW�H[SODLQ�WKH�V\ P EROLVP� RI� UHG�DQG�JUHHQ�LQ
WKHLU�' LFWLRQDU\� RI�6\ P EROV������ ��

7KH�EULJKW�UHG�FDQ�V\ P EROL] H� ˜WKH�P \ VWHU\� RI� OLIH
KLGGHQ�RQ�WKH�GDUN�IORRU�RI�WKH�SULP HYDO�RFHDQ�GHSWKV—�
Z KLOH�˜>W@KH�£Z LQH�GDUN�VHD¤�RI�WKH�$QFLHQW�* UHHNV�DQG
WKH�£5HG�6HD¤�>VWDQG�IRU@�WKH�Z RP E�LQ�Z KLFK�OLIH� DQG
GHDWK� DUH�WUDQVP XWHG� RQH�LQWR� WKH�RWKHU—��&KHYDOLHU�
* KHHUEUDQW������ �� ��� ��� ' DUN�UHG�� DV�DOO�FKWKRQLF�P R�
WLIV��LV�DP ELJXRXV�� Z KHQ�KLGGHQ��LW�DSSHDUV�WR�VWDQG�IRU
OLIH�� Z KHUHDV�Z KHQ�VSLOW�DQG�YLVLEOH�LW�P HDQV�GHDWK�

WKHUHIRUH� VLJQLI\ LQJ� VRP HWKLQJ� XQWRXFKDEOH�� ) XUWKHU�
P RUH�� ˜ UHG�Z LOO�DOZ D\ V�EH�WKH�VSRLOV�RI�WKH�Z DU�Ÿ�RU�RI
WKH�GLDOHFWLF�Ÿ�EHWZ HHQ�+ HDYHQ�DQG�( DUWK��WKH�ILUH�RI�WKH
6XQ�DQG�WKH�ILUHV�RI� WKH�+ HOÕ� �&KHYDOLHU�� * KHHUEUDQW�
���� ����� ��

$FFRUGLQJ�WR�&KHYDOLHU�DQG�* KHHUEUDQW�JUHHQ�P D\�DV
Z HOO�EH� ˜WKH� FRORXU�RI� WKH� DZ DNHQLQJ� RI� WKH�SULP HYDO
Z DWHUṼ� �&KHYDOLHU�� * KHHUEUDQW������ �� ��� �� DQG�WKXV�D
UHJHQHUDWLYH�OLIH�IRUFH�� EXW�DOVR�LPP RUWDOLW\� DQG�HYHQ
SDVVLQJ� DQG� GHDWK�� 5LYHU�DQG�VHD�GLYLQLWHV�DQG�VHP LGL�
YLQLWLHV�DUH�JUHHQ�RU�GUHVVHG�LQ�JUHHQ�� EXW�JUHHQ�LV�DOVR
WKH� FRORXU�RI� WKH� GLYLQLWLHV� RI� UHJHQHUDWLRQ�Ÿ� WKHVH
˜ VSHQG�WKH�: LQWHU�LQ�WKH�8 QGHUZ RUOG�Z KHUH�WKH\�DUH�UH�
JHQHUDWHG� E\� F KWKRQLDQ�UHG�>DQG�DV@�D�UHVXOW� WKH\� DUH
H[WHUQDOO\�J UHHQ�EXW�LQWHUQDOO\� UHG��DQG�WKHLU�UXOH�H[ WHQGV
RYHU�ERWK�Z RUOGV—��&KHYDOLHU��* KHHUEUDQW������ ����� ��

7KH� 6ORYHQH� P \ WKLFDO� ILJXUH� =HOHQL� -XULM� �* UHHQ
* HRUJH��P D\� DOVR�EH�UHODWHG�WR�WKHVH�GLYLQLWLHV�RI�UHJHQ�
HUDWLRQ�� =HOHQL� -XULM��D� EHDUHU�RI� RSSRVLQJ� V\ P EROLF
P HDQLQJV�� P D\� EH�UHSUHVHQWHG�DV�Z HDULQJ�WURXVHUV�Z LWK
RQH�UHG�DQG� RQH� JUHHQ�WURXVHU�OHJ�� ÉP LWHN������ �� VXJ�
JHVWV�WKDW�WKLV�P LJKW�V\ P EROL]H�WKH�DOWHUQDWLQJ�Z DUP� DQG
FROG�KDOYHV�RI�WKH�\HDU��7KLV�P \ WKLFDO�KHUR�UHWXUQV�HYHU\
\HDU�̃ IURP� EHKLQG�WKH� JUHHQ�JURYH�� IURP� EHKLQG�WKH
EORRG\� VHD—��˜ L]] D�ORJD�]HOHQRJD��L] ] D�P RUMD�NUYDYRJD̃ �
61 3� ,,,�� DV�TXRWHG�LQ�ÉP LWHN�� ���� �� �� ��� ,W� LV�SUHFLVHO\
WKLV�EORRG\� VHD�WKDW�LQ�6ORYHQH�P \ WKRORJ\� VXUURXQGV�WKH
Z RUOG�DQG�UHSUHVHQWV�WKH�OLP LW�VHSDUDWLQJ�WKLV�Z RUOG�IURP
˜ WKH�RWKHU�RQH—�� OLIH� IURP� GHDWK�� Z LWK� D� ˜ERDWP DQ—
�˜ EURGQLN—�� LELG��� SURYLGLQJ� D� SDVVDJH�� &KHYDOLHU�DQG
* KHHUEUDQW������ ���WRR��VD\�WKDW�WKH�VHD�LV�ERWK�DQ�LP DJH
RI�OLIH�DQG�GHDWK��DQG�WKDW�LQ�P \ WKRORJLHV�RI�P DQ\� SHR�
SOHV�WKH�VHD�UHSUHVHQWV�D�SDVVDJH�WR�WKH�RWKHU�Z RUOG�

5HWXUQLQJ� WR�5HQp� * LUDUG�� LI�P \ WKV�WHOO� WKH�VWRU\� RI
YLFWLP V�Ÿ�L�H��� RI�WKHLU�GHDWK�RU�̃ GHSDUWXUH�IRU�WKH�RWKHU
Z RUOG—� Ÿ� WKHQ�WKH�VSDFH�RI� WKLV�SDVVDJH�� WKH�VHD�� LV�RI
FUXFLDO�LP SRUWDQFH�� : KLOH�* LUDUG�GLVFXVVHV�VDFULILFH�E\
GURZ QLQJ��* LUDUG�� �� � � ���KH�GRHV�QRW�OLVW�WKH�VHD�DP RQJ
KLV�P DQ\�H[ DP SOHV�RI�V\ P EROV�RI�WKH�P LP HWLF�FULVLV��<HW
WKH�VHD�� WKLV�HQRUP RXV�� LQDUWLFXODWH�� P DMHVWLF� ERG\� RI
Z DWHU�� ILWV�KLV�GHVFULSWLRQV�RI�WKH�W\ SLFDO� IHDWXUHV�RI�WKH
P LP HWLF� FULVLV�� HQWDQJOHP HQW��DEVHQFH�RI� GLIIHUHQWLDELO�
LW\ ��WHUULEOH�FKDRV��FRQIOLFW�EHWZ HHQ�OLIH�DQG�GHDWK�

7R� EHWWHU�LOOXVWUDWH�WKH�FDVH�� OHW�XV�ORRN� DW�KRZ� DQ�
FLHQW�* UHHNV�DQG�WKH�5HQDLVVDQFH�SDLQWHU�* LXVHSSH�$U�
FLP EROGR�LP DJLQHG�WKH�VHD�

3LHUUH� &RUGLHU� ����� �� VKRZ V� KRZ � LQ� DQWLTXLW\ � WKH� LQ�
KDELWDQWV� RI� WKH� 0 HGLWHUUDQHDQ� FRDVWV� VDZ � WKH� VHD� DV� DQ
HOHP HQW� Z KLFK� LV� GHWDFKHG� IURP � WKLV� Z RUOG� DQG� RSHQ� WR
WKH�Z RUOG�EH\RQG�DQG�Z KLFK�LV�LP EXHG�Z LWK�VDQFWLW\ �DQG
SRSXODWHG� Z LWK� GLYLQLWLHV�� $QFLHQW� * UHHNV� EHOLHYHG� WKDW
WKH� ERGLHV� RI� WKH� GURZ QHG� OLQJHUHG� QRZ KHUH�� GULIWHG� WR�
Z DUGV� VRP H� QR�SODFH�� 7KH� XQGHUZ DWHU� Z RUOG� KDXQWHG
$QFLHQW�* UHHNV�Z LWK�KRUURU��DV�WKH\�LP DJLQHG�LW�WR�EH�WKH
UHLJQ� RI� KRP RSKDJ\ � �IHHGLQJ� RQ� UDZ � P HDW�� DQG� DOHORS�
KDJ\ ��IHHGLQJ�RQ�P HDW�RI�DQ�LQGLYLGXXP �RI�WKH�VDP H�NLQG
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) LJ��� ��$OHQND�. RGHUP DQ��&RQWHP SRUDQHLW\ ������ ��DFU\ OLF�RQ�FDQYDV����� [� ��� FP �
6O��� ��$OHQND�. RGHUP DQ��6RÞDVQRVW������ ��DNULO�QD�SODWQX����� [� ��� FP �

) LJ��� ��$OHÉ�6HGP DN��%RDW���� ������ ��VHULJUDSK\ ����� [� ���� FP �
6O��� ��$OHÉ�6HGP DN��ÝROQ���� ������ ��VHULJUDILMD����� [� ���� FP �

DV� WKH� HDWHU��� $QFLHQW� * UHHNV� VDZ � WKH� XQGHUZ DWHU� Z RUOG
DV� D� SODFH� Z KHUH� DOO� ODZ V� RI� QDWXUH� Z HUH� WXUQHG� XSVLGH
GRZ Q�� ,Q� WKHLU� YLHZ �� WKH� RFHDQ� GHYRXUHG� LWV� RZ Q
FKLOGUHQ�

6XUSULVLQJO\� VLP LODU�WR�WKLV�SHUFHSWLRQ�LV�D�WKRXJKW
Z KLFK� Z H� FDQ�ILQG�LQ�WKH� 6ORYHQH�SKLORVRSKHU�7DUDV
. HUP DXQHU
V� LQWHUSUHWDWLRQ� RI� $UFLP EROGR
V� SDLQWLQJ
˜ : DWHŨ��˜ $� P \ WK�LV�IRXQG�LQ�WKH�: DWHU��\ HW�LW�LV�D�FRP �
SOHWHO\� SDJDQ�� D�SUH�QHRO\ WKLF�P \ WK�� VR�WR�VD\�� D�P \ WK

IURP� D�WLP H�Z KHQ�WKH�KXP DQ�Z DV�QRW�\ HW�DQ�LQVWLWX�
WLRQDO��RUJDQLF�FUHDWXUH�� Z KHQ�WKH�KXP DQ�Z DV�VWLOO�RQO\
UDZ� QDWXUH�� >���@�$UFKLP EROGR
V�QDWXUH�LV�SUH�QDWXUDO�
SUH�KXP DQ�� IURP� D�WLP H�Z KHQ�OLIH�RQO\� F UDZ OHG� XQGHU
Z DWHU��$� KXP DQ�DV�D�KXP DQLVWLF�FUHDWXUH�GRHV�QRW�H[ LVW�
1 RW�DQ\� P RUH"�1 RW�\HW"�7KHUH�LV�D�KXP DQ��EXW�LW�LV�RI�DQ
DQLP DO�RUGHU��LW�LV�FRP SRVHG�RI�WKH�ORZ HU—��. HUP DXQHU�
���� ���� ��WUDQVODWLRQ�0 ��ÉDXSHUO���

� ˜ 9� 9RGL�RGNULMHP R�P LW��D�SRYVHP� SRJDQVNL��WDNR�UHNRá�SUHGQHROLWVNL��P LW�L]�á DVRY��NR�áORYHN�VSORK�ÊH�QL�ELO�LQVWLWXFLRQDOQR��RUJDQVNR
ELWMH��NR�MH�ELO�ÊH�JROD�QDWXUD��>���@�$UFLP EROGRYD�QDWXUD�SD�MH�SUDQDWXUQD��SUHGáORYHÊND��L]� GREH��NR�MH�JRP D]HOR�Ì LYOMHQMH�OH�Y�YRGL�
àORYHND�NRW�KXP DQLVWLáQHJD�ELWMD�QL��1 H�YHá"�ÉH�QH"�àORYHN�MH��DP SDN�LVWL�NRW�Ì LYDOVWYR��VHVWDYOMHQ�L]� QLÌ MHJD—��. HUP DXQHU������ ���� ��
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) LJ��� ��$OHÉ�6HGP DN��$� 0 DQ�LQ�D�%RDW������ ��WHP SHUD�ž�FDQYDV�ž�Z RRG������ [� ���� FP �
6O��� ��$OHÉ�6HGP DN��0 RÉ�Y�ÞROQX������ ��WHP SHUD�ž�SODWQR�ž�OHV������ [� ���� FP �

,I�Z H�ORRN�DW�WKH�6ORYHQH�P \ WKV�DERXW�WKH�HQG�RI�WKH
Z RUOG�Ÿ�H�J���WKH�ILVK�)DURQLND��Z KLFK�EHDUV�WKH�Z RUOG�RQ
LWV�EDFN�Ÿ�Z H�ILQG�WKDW�WKH�6ORYHQHV�LP DJLQHG�WKH�HQG�RI
WKH�Z RUOG� EHLQJ� FDXVHG� E\� Z DWHU�� QRW� ILUH��. HOHP LQD�
���� �� ÉP LWHN�� ���� ��� * LUDUG������ ��� RQ�WKH�RWKHU�KDQG�
Z ULWHV�WKDW� WKH� HQG� RI� WKH�Z RUOG�� WKH� DSRFDO\ SVH�� LV�D
P HWDSKRU�RI� WKH�P LP HWLF� FULVLV�Ÿ�RI� WKDW�SDUWLFXODU�P L�
P HWLF�FULVLV�Z KLFK�GRHV�QRW�FXOP LQDWH�LQ�DQG�HQG�Z LWK
WKH�IRXQGLQJ� P XUGHU�� EXW�Z KLFK�HVFDODWHV�WR�WKH� HYHQ�
WXDO�GHVWUXFWLRQ�RI�VRFLHW\ ��$OWKRXJK�* LUDUG�GRHV�QRW�H[�
SOLFLWO\� QDP H�WKH�VHD�DP RQJ�KLV�H[DP SOHV�RI�WKH�P LP HWLF
FULVLV�� KH�FHUWDLQO\�DUJXHV�WKDW�WKLV�V\ P EROLF�P HDQLQJ� LV
SUHVHQW� LQ�WKH� DQQRXQFHP HQW�RI� WKH� HQG� RI� WKH�Z RUOG�
+ HQFH�LI� WKH�VHD�LV�FDSDEOH�RI� FDXVLQJ� WKH� HQG� RI� WKH
Z RUOG�� DV�LQ�6ORYHQH�P \ WKRORJ\ �� WKHQ�Z H� FDQ� GHGXFH
WKDW�WKH�VHD�GRHV�LP SO\� V\ P EROLVP� RI�WKH�P LP HWLF�FULVLV�

/HW�XV�QRZ �WDNH�D�ORRN�DW�VRP H�H[DP SOHV�RI�WUDGLWLRQDO
6ORYHQH�FRQFHSWLRQV�RI�WKH�VHD��,Q�RQH�RI�WKH�P \ WKV�DERXW
. UHVQLN�� UHFRUGHG� E\ � -DNRE� . HOHP LQD�� Z H� UHDG� WKDW� WKLV
P \ WKLFDO�KHUR�DQG�KLV�WZ LQ�EURWKHU�˜ IOHZ �DOO�WKH�GD\ �KLJK
XQGHU� WKH� 
EORRG\ � VHD
—� �˜ 9HV� GDQ� VWD� OHWHOD� YLVRNR� SRG

NUYDYLP �P RUMHP 
—��. HOHP LQD������ ���� ��TXRWDWLRQ�P DUNV
E\ � . HOHP LQD��� : KLOH� IRU�* LUDUG��D�SRVVLEOH�V\ P ERO�RI�WKH
P LP HWLF� FULVLV� LV� D� IXVLRQ� RI� VN\� DQG� HDUWK�� . HOHP LQD
SURYLGHV� DQ� H[DP SOH� RI� D� P L[ WXUH� RI� WKH� VN\� DQG� VHD�
Z KLFK� ,� LQWHUSUHW� DV� D� VLP LODU� LP DJH�� 7KLV� VN\ �VHD� LV� WKH
VLWH� RI� WKH� ILJKW� RI� WKH� KRVWLOH� WZ LQ� EURWKHUV�� VXFK� D� ILJKW
EHLQJ�Ÿ�DFFRUGLQJ� WR� * LUDUG�Ÿ� D� FKDUDFWHULVWLF� V\ P ERO� RI
WKH� P LP HWLF� FULVLV�� 7KLV� VN\ �VHD�� Z KHUH� WKH� GXHO� WDNHV
SODFH�� LV� D� ˜ EORRG\ � VHD—�� DQ� LP DJH� WKDW� . HOHP LQD� VHHP V

WR� KDYH� IRXQG� LQWHUHVWLQJ� RU� LQWULJXLQJ� HQRXJK� WR
HP SKDVL] H�DQG�GLVWLQJXLVK�LW�Z LWK�TXRWDWLRQ�P DUNV�

7KH� /HSD�9LGD�P RWLI�FDQ�EH�LQWHUSUHWHG�DV�D�VDFULIL�
FLDO�P \ WK�LQ�Z KLFK�9LGD�LV�D�YLFWLP ��RIIHUHG�E\� =DP RUHF
�IRUHLJQHU�� RU�WKH�%RDWP DQ�IURP� D�SLVDQD�ERDW�Ÿ�SLVDQD
P HDQLQJ�YDULHJDWHG�� EXW�DOVR�KRVWLOH��ÉDXSHUO������ ��� ,Q
WKH�/HSD�9LGD�P DWWHU��WKHUH�LV�D�VHULHV�RI�HOHP HQWV�V\ P �
EROL] LQJ�WKH�P LP HWLF�FULVLV��EXW�,�UHVWULFW�P \� IRFXV�WR�WKH
VHD��WKH�P HGLXP� E\� Z KLFK�9LGD�FURVVHV�WKH�OLQH�EHWZ HHQ
OLIH� DQG� GHDWK�� 7KH� DP ELJXLW\� RI� WKH�VHD� DV�D�SDVVDJH
EHWZ HHQ�OLIH�DQG�GHDWK�LV�DFFHQWXDWHG�E\� WKH�XVH�RI�FRO�
RXUV�LQ�WKH�5HVLDQ�YDULDQW�˜ / LSD�: wGD�—�Z KHUH�9LGD�DQG
WKH�%RDWP DQ�URDP� WKH�ßDUQMqOR��UHG��DQG�] HOqQR�� JUHHQ�
VHD�IRU�HYHU�� ˜ P LM�NRQFD�QL�ELOR��—�W̃KHUH�Z DV�QR�HQG�WR
LW—��9UáRQ������ ����� Ÿ��� ���&XULRXVO\ ��WKH�UHG�DQG�JUHHQ
FRP ELQDWLRQ�LV�DOVR�XVHG�E\� 5XGL�ÉHOLJR�LQ�KLV�SOD\� / HSD
9LGD� ����� ��� Z KHUH�VWDJH�GLUHFWLRQV�WR�VFHQH���R I�DFW��
LQVWUXFW�WKDW�WKH�RUJLDVWLF�VFHQH�Z KLFK�OHDGV�WR�3HGUR�GH
$OYDUDGR� EHLQJ� YLROHQWO\� VFDSHJRDWHG�WDNH�SODFH�XQGHU
Z LOG�UHG�DQG�JUHHQ�OLJKWV��ÉDXSHUO������ ��

: KLOH� WKH� / HSD� 9LGD� P DWWHU�� QRW� DQ� H[FOXVLYHO\ � 6OR�
YHQH� P RWLI� �* UDIHQDXHU�� ���� ��� KDV� VHHQ� GR]HQV� RI� UHQ�
GLWLRQV� LQ� 6ORYHQH� OLWHUDWXUH� �3RJDáQLN�� � ��� ��� P DQ\
RWKHU� IRONORUH� P RWLIV� LQVSLUHG� 6ORYHQH� Z ULWHUV� DQG� SRHWV�
2 QH�Z DV�$QWRQ�$ÊNHUF� ����� Ÿ���� ���Z KR�HP SOR\HG�WKH
IRON� P RWLIV� KH� UHFRUGHG� LQ� WKH� 6ORYHQH� ILVKLQJ� YLOODJHV
EHWZ HHQ� 7ULHVWH� DQG� ' XLQR�� 7KH� UHVXOWLQJ� FROOHFWLRQ� RI
SRHP V�� -DGUDQVNL� ELVHUL�� £$GULDWLF� 3HDUOV¤�� Z DV� SXEOLVKHG
LQ� ���� � �$ÊNHUF�� ���� ��� $ÊNHUF
V� VHD� LV� LQKDELWHG� E\ � D
JUHHQ�RU�EODFN�GHYLO�DQG�RWKHU�P \ WKLFDO�FUHDWXUHV��VXFK�DV
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P HUP DLGV�� Z KLFK� WHP SW� ILVKHUP HQ� DQG� P D\� WDNH� WKHLU
OLYHV��7KHVH�FUHDWXUHV��WRJHWKHU�Z LWK�WKHLU�VSDFH��WKH�VHD�
WKXV� SURYLGH� D� SDVVDJH� EHWZ HHQ� OLIH� DQG� GHDWK�� 7KH� VHD
LWVHOI�LQ�$ÊNHUF
V�SRHP V�LV�˜ LPP HDVXUDEOH�DQG�GHHS—��WKH
SRHP � ˜ 3RWRN� LQ� P RUMH—�� £7KH� %URRN� DQG� WKH� 6HD¤��� 7KH
VHD�FRQWLQXRXVO\ �FKDQJHV�LWV�FRORXU� �WKH�SRHP �˜ ' HNOH�LQ
P RUMH—��£7KH�* LUO�DQG�WKH�6HD¤���%RWK�WKH�LPP HQVXUDELOLW\
DQG�WKH�P XWDELOLW\ �RI�WKH�FRORXU�V\ P EROL] H�WKH�WXUP RLO�RI
WKH� P LP HWLF� FULVLV�� $ÊNHUF
� VHD� LV� RIWHQ� JUHHQ� �H�J��� WKH
SRHP V� ˜ . DSLWDQ—�� £&DSWDLQ¤�� ˜ 1 Rá� ULELáD� 3HWUD—�� £) LVKHU�
P DQ� 3HWHU
V� 1 LJKW¤�� ˜ -XWUQD� SHVHP � ULELáHYD—�� £7KH� ) LVK�
HUP DQ
V� 0 RUQLQJ�6RQJ¤�� ˜ 5LELáHYD� OMXELFD—�� £7KH� ) LVKHU�
P DQ
V� / RYHU¤�� DQG� HYHQ� ]HOHQR� YLÈQMHYR�� JUHHQ� Ÿ� FKHUU\
UHG� �WKH� SRHP � ˜ 3RGP RUVNL� ]DNODGL—�� £8 QGHUZ DWHU� 7UHDV�
XUH¤���$ÊNHUF
V�VHD��RU�LWV� P \ WKLFDO� LQKDELWDQWV� DUH� DXWKR�
ULWLHV�GHFLGLQJ�RQ�WKH�P RUWDOV
�IDWH� �WKH�SRHP V�˜ . DSLWDQ—�
£&DSWDLQ¤��DQG�˜ 5D] ÌDOMHQR�P RUMH—��£7KH�2 IIHQGHG�6HD¤��

$ �VLP LODU�P RUDO�DXWKRULW\ ��DVLGH�IURP �LQGHSHQGHQFH�RI
VSLULW�� LV� DWWULEXWHG� WR� WKH� VHD� E\ � 2 WRQ� ËXSDQáLá� ����� Ÿ
���� �� LQ� WKH� SRHP � ˜ 2 E� . YDUQHUX—�� £%\ � WKH� * XOI� RI
. YDUQHU¤� �. DVWHOLF� HW� DO��� ���� ��� + HUH�� ËXSDQáLá�� LQ� Z KDW
Z LWK� UHVSHFW� WR� KLV� &DWKROLF� EDFNJURXQG� FDQ� EH� VHHQ� DV
TXLWH� D� EODVSKHP RXV� JHVWXUH�� GHVFULEHV� WKH� VHD� DV� ROGHU
DQG�P LJKWLHU�WKDQ�˜ WKH�KRO\ �FURVV—��˜ <RX�GRQ¤W�Z DQW�DQ\
WUXH� FDWFKSROOV�� �� : LWKRXW� HDJHU� KHOSHUV� �� <RX� \ RXUVHOI
P XUGHU� LQ� \ RXU� RZ Q� QDP H�� �� : KHQ� \ RXU� KRUQV� KRZ O� IRU
GHDWK�� �� %ORRG\ � EDQQHUV� IO\ �� �� 8 QGHU� WKH� FORXGV� \ RX� UROO
\ RXU�EODFN�UDJH�� ��QRW� IHDULQJ�MXVWLFH��ODZ � ���—� �. DVWHOLF�HW
DO������� ����� ��WUDQVODWLRQ�DQG�LWDOLFV�0 ��ÉDXSHUO���

6UHáNR�. RVRYHO��WRR��LQ�KLV�SRHP� ˜ -DGUR—��£7KH�6DLO¤�
FDOOV�WKH�VHD� ˜VLYLQ>D@�Ì YHSOHQLK�YRGD—��. DVWHOLF� HW�DO��
���� �� ��� ���L�H�� ˜ WKH�JUH\�RI�VXOSKXULF�Z DWHUV—��. RVRYHO�
���� �� �� ��WUDQVODWLRQ�E\� %HUW�3ULEDF�DQG�' DYLG�%URRNV��
DV�WKRXJK� KHOO�Z HUH�RR] LQJ� WKURXJK� WKH�VHD�VXUIDFH�
&KWKRQLF�DOVR�LV�WKH�UHG�� EORRG\� VHD�LQ�̃ ( NVWD]D�VP UWL—�
£7KH�([ WDV\� RI�' HDWK¤��\ HW�GHVSLWH�LWV�DSRFDO\ SWLF�TXDOLW\
LW�RIIHUV�D�IDLQW�KRSH�RI� GHOLYHUDQFH�� 6WLOO�YLROHQW��EXW
P DUNHGO\� SRVLWLYH�LV�WKH�˜UHG��UHG�VHD—�LQ�WKH�SRHP� ˜ 7X�
MFL—�� £) RUHLJQHUV¤� �. RVRYHO������ �� ��� ��� Z KHUH� LW�DQ�
QRXQFHV�YLFWRU\� RYHU�IDVFLVP �

/HW�P H�FRQFOXGH�WKLV�EULHI�Ÿ�DQG�IDU�WRR�LQFRP SOHWH�Ÿ
LQVLJKW� LQWR�WKH�VHD�LP DJHU\� LQ�6ORYHQH�FXOWXUH�� 2 QH
FDQQRW�RYHUORRN�WKH�IDFW� WKDW�LP DJHV�RI� WKH�UHG�DQG�RU
JUHHQ�VHD� DUH�LQGHHG� QRW� OLP LWHG�WR� 6ORYHQH� FXOWXUH
DORQH�� EXW� WKDW� WKH\� DERXQG�LQ�P \ WKRORJLHV�� OLWHUDWXUHV
DQG�DUW�Z RUOGZ LGH��,Q�P DQ\� RI�WKHP �� UHG�DQG�JUHHQ�DUH
XVHG�WR�GLVWXUE�DQG�WR�DOHUW�XV�WR�WKH�P RQVWURVLW\� RI�WKH
KXP DQ��RU�DV�9LQFHQW�9DQ�* RJK�SXW�LW��˜ : LWK�JUHHQ�DQG
UHG�,�KDYH�WULHG�WR�JLYH�H[SUHVVLRQ�WR�WKH�WHUULEOH�SDVVLRQV
RI� WKH�KXP DQ� KHDUW—��9DQ�* RJK�� ���� �� DV�TXRWHG�LQ
&KHYDOLHU�* KHHUEUDQW������ ����� ��
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$FFRUGLQJ�WR�* LUDUG��WKH�P \ WK
V�UROH�LV�WR�WHVWLI\ �WR�WKH
P LP HWLF�FULVLV�DQG�WKH� IRXQGLQJ�P XUGHU��DQG�WR�NHHS�WKH
P HP RU\ �RI�ERWK�DOLYH��3HUIRUP LQJ�WKLV�IXQFWLRQ��WKH�P \ WK
GLVJXLVHV� WKH� YLROHQFH� LQYROYHG� LQ� ERWK� HYHQWV�� \ HW� LW
EHDUV� WUDFHV� RI� ERWK� LQ� V\ P EROLF� UHSUHVHQWDWLRQV�� * LUDUG
VKRZ V� WKDW� WKH� DSRFDO\ SVH� VKRXOG� EH� FRQVLGHUHG� DV� D
V\ P ERO� RI� WKH� P LP HWLF� FULVLV�� ,Q� 6ORYHQH� IRONORUH�� WKH
DSRFDO\ SVH� FDQ� EH� FDXVHG� E\ � WKH� VHD�� Z KLFK� LV
VRP HWLP HV�GHVFULEHG�DV�UHG�RU�EORRG\ �DQG�FRQVWLWXWHV�WKH
OLQH� EHWZ HHQ� ˜ WKLV� Z RUOG—� DQG� ˜ WKH� Z RUOG� EH\ RQG—�
EHWZ HHQ�OLIH�DQG�GHDWK��$OWKRXJK�WKH�LQWHUSUHWDWLRQ�RI�WKH
QDP HV� IRU� FRORXUV� DQG� WKHLU� V\ P EROLF� P HDQLQJV� FKDQJH
LQ�WLP H�DQG�WKHUHIRUH�GHP DQG�FDXWLRQ��H[DP SOHV�IURP �DUW
VHHP � WR� FRQILUP � WKH� K\ SRWKHVLV� WKDW� UHG� DQG� JUHHQ�� DQG
WKHLU� FRP ELQDWLRQ� RU� P L[ WXUH�� P D\� P DUN� WKH� SHUVLVWHQFH
RI� DQFLHQW� V\ P EROLVP � DQG� FDQ� EH� XQGHUVWRRG� OLWHUDOO\ �
/ LNH�6ORYHQH� IRONORUH��P RGHUQ�6ORYHQH�SRHWU\ �DQG�SDLQW�
LQJ� VWLOO� XVH� JUHHQ� DQG�RU� UHG� WR� FKDUDFWHUL]H� WKH� VHD�
: KLOH�DQ�DP ELJXRXV�UHODWLRQVKLS�EHWZ HHQ�OLIH�DQG�GHDWK
DQG� WKH� OLQH� EHWZ HHQ� WKHP � DUH� LP SOLHG� LQ� HDFK� RI� WKHVH
FRORXUV�� WKLV� V\ P EROLF� P HDQLQJ� LV� UHQGHUHG� HYHQ� P RUH
P DUNHGO\ � E\ � WKH� FRP ELQDWLRQ� RI� ERWK� FRORXUV�� 7KH� UHG�
JUHHQ�� DQG� UHG�JUHHQ� VHDV� DUH� WKXV� Z DUQLQJ� V\ P EROV�
DOHUWLQJ� XV� WR� WKH� GDQJHU� RI� WKH� P LP HWLF� FULVLV�� WKH
DQQLKLODWLRQ�RI�VRFLHW\ �DQG�˜ WKH�HQG�RI�WKH�Z RUOG—�
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3ULVSHYHN�SUHL]NXÈD�NRQNUHWQL�LQ�VLP EROQL�SRP HQ�UGHßH�LQ�]HOHQH�EDUYH�Y�SULVSRGREL�P RUMD�NRW�VLP EROD�P LP H�
WLßQH�NUL]H�� 3R�5HQnMX�* LUDUGX�P LWL�SULSRYHGXMHMR� R� XWHP HOMLWYHQHP� XP RUX�� GRJRGNX�� NL�UD] UHÈL�P LP HWLßQR�NUL] R�
0 LWL�]DWR�YVHEXMHMR�P RWLYH��NL�VLP EROLßQR�SUHGVWDYOMDMR�WDNR�P LP HWLßQR�NUL] R�NRW�XWHP HOMLWYHQL�XP RU��YHQGDU�SUL�WHP

� h7L�QRáHÊ�YHUQLK�NUYQLNRY�� � �EUH]� YQHWLK�SRP RáQLNRY��� WL�VDP R�Y�VYRMHP� LP HQX�P RULÈ�� �� . DGDU�WXOLMR�WYRML�URJRYL�QD�VP UW�� �� ] DVWDYH
YLKUDMR�NUYDYH����YDOLÊ�SRG�REODNL�VYRM�áUQL�VUG����QH�ERMLÊ�VH�SUDYLFH��SRVWDYH����—��. DVWHOLF�HW�DO������� ����� ��LWDOLFV�0 ��ÉDXSHUO��
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]� UD]OLßQLP L�SRVWRSNL�FHQ] XULUDMR�QDVLOMH�REHK� GRJRGNRY�� $SRNDOLSVD�MH�VLP ERO�P LP HWLßQH� NUL] H�� NL�MH�QH�UD] UHÈL
XWHP HOMLWYHQL�XP RU�� SDß�SD�VH�VWRSQMXMH�GR�UD]NURMD�GUXÊEHQLK�YH] L��9� VORYHQVNHP� OMXGVNHP� L] URßLOX�DSRNDOLSVR
SRY]URßD� YRGD�� NL�SULQHVH�ULER�) DURQLNR�� ÈH� ]ODVWL�] HOHQR� R] LURP D�UGHßH�P RUMH� NRW�QHßOHQMHQ�LQ� QHGLIHUHQFLUDQ
SURVWRU�� NL�SUHGVWDYOMD�P HMR�P HG�–WHP •� LQ�–RQLP� VYHWRP • �� P HG�ÊLYOMHQMHP� LQ�VP UWMR�� WHU�Y�P LWRJHQHWVNHP� VP LVOX
SRQD]DUMD�VWDQMH�SUHG�SRMDYRP� GUXÊEHQH�VWUXNWXUH�DOL�RQNUDM�QMH��0 RWLY�YVHP RJRßQHJD�P RUMD��YßDVLK�QDVHOMHQHJD�]
EDMHVORYQLP L�ELWML��SRJRVWR�Y� NRP ELQDFLML�]� UGHßR� R] LURP D� ]HOHQR� REDUYDQRVWMR�� MH�QDY] Rß� YVH�GR�VRGREQHJD
SHVQLÈWYD��QSU�� $ÈNHUF�� ÉXSDQßLß�� . RVRYHO���ÞHSUDY�P RUDP R� ELWL�] DUDGL�VSUHP HQOMLYRVWL�SRP HQD�EHVHG� SUL� LQWHU�
SUHWDFLML�SRLP HQRYDQM�EDUY�SUHYLGQL��OLNRYQD�XP HWQRVW�SRWUMXMH�GRP QHYR�� GD�JUH�SUL�OMXGVNL�LQ�SHVQLÈNL�SULVSRGREL
UGHßLK�� ]HOHQLK�LQ�UGHßH�]HOHQLK�P RULM�] D�VWDURGDYQR�VLP EROLNR�� SUL�NDWHUL�SRLP HQRYDQMD�EDUY�ODKNR�UD] XP HP R�Y
GDQDÈQMHP� SRP HQX��* OHGH�QD�WR��GD�P RUMH�VLP EROQR�SUHGVWDYOMD�P LP HWLßQR�NUL] R��UGHßD�LQ�] HOHQD�EDUYD�SD�ÊH�YVDND
]DVH�� ] ODVWL�SD�ÈH� Y�SRYH]DYL�� R] QDßXMHWD�WDNR�ÊLYOMHQMH�LQ� RÊLYOMDQMH� NRW�VP UW� LQ� RQRVWUDQVWYR�� JUH� Y� SULVSRGREL
UGHßHJD�R] LURP D� ]HOHQHJD�P RUMD� ]D� ]JRÈßDQMH�VLP ERORY�� NL�VYDULMR� SUHG�P LP HWLßQR�NUL] R�� L] QLßHQMHP� GUXÊEH�LQ
–NRQFHP� VYHWD• �

. OMXÞQH�EHVHGH��5HQp�* LUDUG��P LW��P RUMH��EDUYH��OMXGVNR�L] URáLOR��SHVQLÊWYR��VOLNDUVWYR
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$ÇNHUF��$ ��� ���� � ��=EUDQR�GHOR�,9 ��/ MXEOMDQD��' =6�
* HOOLR�� $ �� � ���� � �� 1 RWWL�DWWLFKH�� 0 LODQR�� %LEOLRWHFD�XQL�
YHUVDOH�5L]] ROL�
&KHYDOLHU�� -��� * KHHUEUDQW�� $ �� ����� � �� $� ' LFWLRQDU\ � RI
6\ P EROV��/ RQGRQ��3HQJXLQ�%RRNV�
&RUGLHU�� 3�� � ���� � �� ' H�OD�QR\DGH�HQ�* UqFH�HW�j� 5RP H�
,Q�� &KDXYDXG�� ) �� �HG��� � ���� ��� &RUSV� VXEP HUJpV�� FRUSV
HQJORXWLV�� 8 QH�KLVWRLUH�GHV�QR\ pV�HW�GH�OD�QR\DGH�GH
O
$QWLTXLWp�j� QRV�MRXUV��3DULV��&UHDSKLV���� Ÿ�� �
* LUDUG�� 5�� � ���� � �� ' HOOH� FRVH�QDVFRVWH�VLQ� GDOOD�IRQ�
GD]LRQH�GHO�P RQGR��0 LODQR��$GHOSKL�
* LUDUG��5��� ���� � ��,O�FDSUR�HVSLDWRULR��0 LODQR��$GHOSKL�
* LUDUG�� 5�� � ���� � �� /D� 9RL[� P pFRQQXH�GX�UpHO�� 8 QH
WKpRULH� GHV� P \ WKHV� DUFKDwTXHV� HW�P RGHUQHV�� 3DULV�
eGLWLRQV�* UDVVHW�	� ) DVTXHOOH�
* LUDUG�� 5�� � ���� � �� $FKHYHU�&ODXVHZ LW] �� ( QWUHWLHQV�DYHF
%HQRvW�&KDQWUH��3DULV��&DUQHWV�1 RUG�
* LUDUG�� 5�� � ���� � �� /H� VDFULILFH�� 3DULV�� %LEOLRWKqTXH�QD�
WLRQDOH�GH�)UDQFH�
* UDIHQDXHU��,��� ���� � ��/ HSD�9LGD��ÊWXGLMD�R�L] YRUX��UD]YR�
MX�LQ�UD]NURMX�QDURGQH�EDODGH�R�/HSL�9LGL��/ MXEOMDQD��V�Q�
(FR��8 ��� ���� � ��+ RZ� &XOWXUH�&RQGLWLRQV�WKH�&RORXUV�: H
6HH�� ,Q�� &REOH\�� 3�� �HG���� 7KH�&RPP XQLFDWLRQ�WKHRU\
UHDGHU��/ RQGRQ��5RXWOHGJH����� Ÿ��� �
. DVWHOLF�� -��� ÆHJD�� ' ��� 9LSRWQLN�� &�� ����� � �� ËLYL�2 UIHM�
/ MXEOMDQD��&DQNDUMHYD�]DORÌ ED�

. HUP DXQHU�� 7�� � ���� � �� / DVWQH�SRGREH�� / MXEOMDQD�� 0 OD�
GLQVND�NQMLJD�
. HOHP LQD�� -�� �HG��� � ���� � �� %DMNH�LQ� SULSRYHGNH�VORYHQ�
VNHJD�OMXGVWYD�]� P LWRORÊNLP� XYRGRP ��%LOMH�� 6WXGLR�5R�Ÿ
=DORÌ QLÊWYR�+ XP DU�
. RVRYHO��6��� ���� � ��,] EUDQR�GHOR�,,,�� ��/ MXEOMDQD��0 ODGLQ�
VND�NQMLJD�
. RVRYHO��6��� ���� � ��7KH�* ROGHQ�%RDW��6HOHFWHG�3RHP V�RI
6UHáNR�. RVRYHO��&DP EULGJH��6DOW�3XEOLVKLQJ�
. UHVV��* ���YDQ�/ HHXZ HQ��7��� ���� � ��5HDGLQJ�,P DJHV��7KH
* UDPP DU�RI�9LVXDO�' HVLJQ��/ RQGRQ��5RXWOHGJH�
3RJDÞQLN�� -�� � ���� � �� 6ORYHQVND� /HSD�9LGD� DOL�+ RMD� ]D
URÌ R�áXGRWYRUQR��/ MXEOMDQD��&DQNDUMHYD�] DORÌ ED�
ÆDXSHUO��0 �� � ���� � �� 3RVNXV�UHLQWHUSUHWDFLMH�P LWD�R�/HSL
9LGL�Y�OXáL�P LWRJHQH]H�5HQpMD�* LUDUGD�� $QQDOHV�� 6HULHV
KLVWRULD�HW�VRFLRORJLD���� ������ ��� ��. RSHU����� Ÿ��� �
ÆHOLJR��5�� � ���� � �� /HSD�9LGD��àDURYQLFD�L]� =JRUQMH�' DY�
áH��/ MXEOMDQD��0 ODGLQVND�NQMLJD�
ÆP LWHN�� =�� ����� � �� 0 LWRORÊNR�L] URáLOR�6ORYHQFHY�� 6YH�
WLQMH�SUHWHNORVWL��/ MXEOMDQD��ÉWXGHQWVND�] DORÌ ED�
ÆP LWHN�� =�� ����� � �� * UHHQ�* HRUJH�3DWKV�DQG�6SDFHV�Ÿ�$
&RP SDUDWLYH�$SSURDFK��,Q��0 HQFHM��0 ���HG����6SDFH�DQG
7LP H�LQ�( XURSH�� ( DVW�DQG�: HVW��3DVW�DQG�3UHVHQW��/ MXE�
OMDQD��8 QLYHU] D�Y�/ MXEOMDQL��) LOR] RIVND�IDNXOWHWD���� Ÿ�� �
9UÞRQ�� 5�� � ���� � �� 9DULDQWV�RI�WKH�%DOODG�RI� 
/ HSD�9LGD

�)DLU�9LGD�� IURP� 5HVLD�� ,Q�� * ROHÌ �� 0 �� �HG���� / MXGVNH
EDODGH�P HG�L] URáLORP� LQ�VRGREQRVWMR��=ERUQLN�UHIHUDWRY
�� �� P HGQDURGQHJD�SRVYHWRYDQMD� UD]LVNRYDOFHY� EDODG
�6,()� EDODGQD�NRP LVLMD��� * R] G�0 DUWXOMHN��6ORYHQLMD�� �� �Ÿ
�� ��MXOLM����� ��/ MXEOMDQD��=5&�6$=8 ����� Ÿ��� �


