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&KDSWHU��� /LQJXLVWLFV

$FDGHPLF�DQG�5HVHDUFK�6WDII

3URIHVVRU�0RUULV�+DOOH��3URIHVVRU�1RDP�$��&KRPVN\

��� ,QWURGXFWLRQ

7KH�ZRUN�RI�WKH�/LQJXLVWLFV�JURXS�LV�GLUHFWHG�WRZDUG�D
EHWWHU� XQGHUVWDQGLQJ� RI� WKH� PHQWDO� FDSDFLWLHV� RI
KXPDQ�EHLQJV�WKURXJK�WKH�VWXG\�RI�WKH�QDWXUH��DFTXL�
VLWLRQ��DQG�XVH�RI�ODQJXDJH��/DQJXDJH�LV�D�XQLTXHO\
KXPDQ�IDFXOW\��RQO\�KXPDQV�DSSHDU�WR�EH�FDSDEOH�RI
OHDUQLQJ� DQG� XVLQJ� D� ODQJXDJH�� DQG� HYHU\� QRUPDO
KXPDQ� DFTXLUHV� NQRZOHGJH� RI� RQH� RU� PRUH� ODQ�
JXDJHV�

:H�DUH�WU\LQJ�WR�XQGHUVWDQG�KRZ�WKLV�OLQJXLVWLF�NQRZO�
HGJH�LV�UHSUHVHQWHG�LQ�WKH�VSHDNHU¶V�PLQG��7KH�FHQ�
WUDO�LVVXHV�RI�OLQJXLVWLFV�UHVHDUFK�DUH�

:KDW�LV�WKH�QDWXUH�RI�OLQJXLVWLF�NQRZOHGJH"�:KDW�GR
VSHDNHUV� RI� D� SDUWLFXODU� ODQJXDJH� VXFK� DV� /DWYLDQ�
6SDQLVK�RU�:DOSLUL�NQRZ��DQG�KRZ�GRHV�NQRZOHGJH�RI
RQH�ODQJXDJH�UHVHPEOH�RU�GLIIHU�IURP�WKDW�RI�DQRWKHU
ODQJXDJH"� +RZ� GR� VSHDNHUV� DFTXLUH� WKLV� NQRZO�
HGJH"�+RZ�GR�VSHDNHUV�SXW�WKLV�NQRZOHGJH�WR�XVH�LQ
SURGXFLQJ�DQG�XQGHUVWDQGLQJ�XWWHUDQFHV"�:KDW�DUH
WKH�SK\VLRORJLFDO�PHFKDQLVPV�WKDW�SURYLGH�WKH�PDWH�
ULDO�EDVLV�IRU�VWRUDJH��DFTXLVLWLRQ�DQG�XWLOL]DWLRQ�RI�OLQ�
JXLVWLF�NQRZOHGJH"

2XU�DELOLW\�WR�DQVZHU�WKHVH�TXHVWLRQV�GLIIHUV�FRQVLG�
HUDEO\�� DQG� RXU� UHVHDUFK� UHIOHFWV� WKHVH� GLIIHUHQFHV�
$W�SUHVHQW��ZH�KDYH�SURJUHVVHG�IXUWKHU�ZLWK�UHJDUG�WR
DQVZHULQJ�WKH�TXHVWLRQV�SRVHG�E\�LWHP�RQH�DQG�KDYH
PDGH� OHVV� SURJUHVV� ZLWK� LWHP� IRXU�� &XUUHQWO\�� RXU
UHVHDUFK� LV� KHDYLO\� FRQFHQWUDWHG� RQ� LVVXHV� FRQ�
FHUQHG�ZLWK�WKH�QDWXUH�RI�WKH�NQRZOHGJH�WKDW�FKDUDF�
WHUL]HV� IOXHQW� VSHDNHUV� RI� YDULRXV� ODQJXDJHV�
+RZHYHU��ZH�DUH�PDNLQJ�D�VLJQLILFDQW�HIIRUW�WR�VROYH
WKH�RWKHU�TXHVWLRQV�DOVR�

:H�DUH�VWXG\LQJ�WKHVH�WRSLFV�DORQJ�D�QXPEHU�RI�SDU�
DOOHO� OLQHV��/LQJXLVWV�KDYH� LQYHVWLJDWHG�WKH�SULQFLSOHV
E\�ZKLFK�ZRUGV�DUH�FRQFDWHQDWHG�WR�IRUP�PHDQLQJIXO
VHQWHQFHV��7KHVH�SULQFLSOHV�KDYH�EHHQ� WKH�SULPDU\
GRPDLQ� RI� LQTXLU\� LQWR� WKH� GLVFLSOLQHV� RI� V\QWD[� DQG
VHPDQWLFV��3KRQRORJ\�VWXGLHV�WKH�VRXQG�VWUXFWXUH�RI
ZRUGV� ZKLOH� PRUSKRORJ\� H[DPLQHV� WKH� PDQQHU� LQ
ZKLFK� GLIIHUHQW� ODQJXDJHV� FRPELQH� GLIIHUHQW� PHDQ�
LQJ�EHDULQJ� XQLWV� �VSHFLILFDOO\�� VWHPV�� SUHIL[HV�� VXI�
IL[HV�DQG�LQIL[HV��WR�IRUP�ZRUGV��7KH�ODWWHU�WRSLF�KDV

DWWUDFWHG� LQFUHDVLQJ� LQWHUHVW� LQ�UHFHQW�\HDUV�DQG�ZLOO
SUREDEO\� EHFRPH� PRUH� SURPLQHQW� LQ� RXU� UHVHDUFK
HIIRUWV�LQ�WKH�IXWXUH�

��� $EVWUDFWV�RI�'RFWRUDO�'LVVHUWDWLRQV

7KH�IROORZLQJ�DUH�DEVWUDFWV�RI�GLVVHUWDWLRQV�VXEPLWWHG
LQ������WR�WKH�'HSDUWPHQW�RI�/LQJXLVWLFV�DQG�3KLORVR�
SK\� LQ� SDUWLDO� IXOILOOPHQW� RI� WKH� UHTXLUHPHQWV� IRU� WKH
GHJUHH�RI�'RFWRU�RI�3KLORVRSK\�LQ�/LQJXLVWLFV�

����� 9HUE�5DLVLQJ�DQG�$�$�%DU�'LVWLQFWLRQ��
(YLGHQFH�IURP�([HSWLRQDO�&DVH�
0DUNLQJ

-XG\�<RR�.\XQJ�%DHN

$EVWUDFW

7KLV�WKHVLV�LQYHVWLJDWHV�WKH�QDWXUH�RI�$�PRYHPHQW�RQ
WKH� EDVLV� RI� WKH� IDFWV� UHJDUGLQJ�(&0� FRQVWUXFWLRQV
DFURVV�ODQJXDJHV��0RUH�VSHFLILFDOO\��WKLV�WKHVLV�GHDOV
ZLWK� WZR� W\SHV�RI� LOOLFLW�$�
FKDLQV� IRXQG� LQ�(&0�FRQ�
VWUXFWLRQV� LQ� .RUHDQ�� $�PRYHPHQW� RXW� RI� &3�ILQLWH
FODXVHV�

7R�DFFRXQW�IRU�WKH�LPSRVVLELOLW\�RI�$�PRYHPHQW�RXW�RI
&3�LQ�WKH�WKHRU\�RI�JUDPPHU��D�ORFDOLW\�FRQGLWLRQ�RQ
FKDLQ� � /&&�� LV� SURSRVHG�� 7KH� LQWXLWLRQ� EHKLQG� WKH
/&&� LV� WKDW�$�FKDLQ� LV� WUXO\� ORFDO� LQ� LWV�QDWXUH� LQ� WKH
VHQVH� WKDW� LW�QHHGV� WR�JR� WKURXJK�HYHU\� LQWHUYHQLQJ
VSHFLILHU�ZKHWKHU�DFWXDO�IHDWXUH�FKHFNLQJ�WDNHV�SODFH
RU� QRW�� ,Q� FRQWUDVW�� $�FKDLQ� RQO\� JRHV� WKURXJK� WKH
SRVLWLRQ�WKDW�LV�UHTXLUHG�IRU�IHDWXUH�FKHFNLQJ�

$� UHFRQVLGHUDWLRQ� DQG� D� QHZ� IRUPXODWLRQ� RI� WKH
QRWLRQ�RI�$�$
�GLVWLQFWLRQ�KDV�DOVR�EHHQ�PDGH�LQ�WKLV
WKHVLV�ZKLFK�GHSHQGV�RQ�WKH�SURSHUW\�RI�WKH�FDWHJRU\
WKDW�RFFXSLHV�WKH�KHDG�RI�WKH�VSHFLILHU��$�VSHFLILHU�RI
D�KHDG�WKDW�FRQWDLQV�D�OH[LDO�FDWHJRU\�� 1��9��$��3��RU
D� WUDFH� RI� OH[LDO� FDWHJRU\� FRXQWV� DV� DQ� $�SRVLWLRQ�
ZKLOH�VSHFLILHUV�RI�D�IXQFWLRQDO�KHDG�FRXQWV�DV�DQ�$�
SRVLWLRQ��$�VLJQLILFDQW�FRQVHTXHQFH�RI�WKLV�UHIRUPXOD�
WLRQ� RI� $�$
�GLVWLQFWLRQ� LV� WKDW� YHUE� UDLVLQJ� FUXFLDOO\
KLQJHV�RQ�WKDW�$�VWDWXV�RI�D�VSHFLILHU�RI�WKH�IXQFWLRQDO
FDWHJRU\�WR�ZKLFK�WKH�YHUE�UDLVHV�DQG�DGMRLQV�
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$�FURVVOLQJXLVWLF�VWXG\�RI�$�PRYHPHQW� LQ� WKLV� WKHVLV
DOVR�VKRZV�WKDW�D�JHQHUDOL]DWLRQ�FDQ�EH�HVWDEOLVKHG
WKDW� D� ODQJXDJH� WKDW� DOORZV� $�PRYHPHQW� RXW� RI� D
ILQLWH�FODXVH�ODFNV�RYHUW�LQILQLWLYDO�FRQVWUXFWLRQV��,�SUR�
SRVH�WKDW� LQ�ODJXDJHV�WKDW�GR�QRW�KDYH�RYHUW� LQILQLWL�
YDOV�D�ILQLWH�7�VHUYHV�D�GXDO�IXQFWLRQ�RI�ERWK�ILQLWH�DQG
LQILQLWLYDO�7�LQ�WKH�VHQVH�WKDW�ILQLWH�7�KDV�VWURQJ�QRPL�
QDWLYH�FDVH�IHDWXUH�WKDW�FDQ�EH�FKHFNHG�DJDLQVW�'3
ZLWK� XQGHOHWHG� FDVH� IHDWXUH� UHJDUGOHVV� RI� LWV� FDVH
SURSHUW\��7KH�VWURQJ�QRPLQDWLYH�FDVH�IHDWXUH�RI�7�ZLOO
DWWUDFW�WKH�FORVHVW�'3�LQWR�LWV�6SHFLILHU�SRVLWLRQ�LQ�WKH
RYHUW�V\QWD[��$�FUXFLDO�FRQVHTXHQFH�RI�WKLV�FODLP�IRO�
ORZV�WKDW�D�FDVH�IHDWXUH�FDQ�DOVR�HQWHU�LQWR�D�PXOWLSOH
FKHFNLQJ� UHODWLRQ� GXH� WR� IHDWXUH�PLVPDWFK�� (&0� LV
H[HSWLRQDO� LQ� WKHVH� ODQJXDJHV� LQ� WKH� VHQVH� WKDW� LW
LQYROYHV�PXOWLSOH� IHDWXUH�FKHFNLQJ�RI� WKH�DFFXVDWLYH
FDVH�

����� 0HWULFDO�7KHRU\�DQG�(QJOLVK�9HUVH

'DYLG�0F.D\

$EVWUDFW

,� SURSRVH� D� JHQHUDWLYH� OLQJXLVWLF� WKHRU\� RI� UK\WKPLF
VWUXFWXUH�LQ�(QJOLVK�YHUVH�EDVHG�RQ�SULQFLSOHV�RI�PHW�
ULFDO�SKRQRORJ\��LQ�ZKLFK�PHWULFDO�JULGV�DUH�EXLOW�XS�E\
QDWXUDO�PHWULFDO�UXOHV�RQ�WKH�EDVLV�RI�D�SKRQRORJLFDO
UHSUHVHQWDWLRQ�DQG�DUH� WKHQ�VXEMHFW� WR�YDULRXV�FRQ�
VWUDLQWV��LQFOXGLQJ�LPSRUWDQW�FRQVWUDLQWV�RQ�SKRQRORJ�
LFDO�SKUDVLQJ��,�XVH�WKLV�WKHRU\�WR�DQDO\]H�SRHPV�E\
<HDWV��+RSNLQV��/RQJIHOORZ��6ZLQEXUQH��DQG�6KDNHV�
SHDUH�� ,� VKRZ� WKDW� WKHRU\� FDQ� DFFRXQW� IRU� D� JUHDW
YDULHW\� RI� YHUVH� UK\WKP� LQ� D� QDWXUDO� ZD\�� LQFOXGLQJ
VRPH�ZKLFK�KDYH�QRW�EHHQ�SUHYLRXVO\�DQDO\]HG��DQG
,�VKRZ�WKDW�LW�DOORZV�DQ�DQDO\VLV�RI�+RSNLQV¶�YHUVH�LQ
6SUXQJ� 5K\WKP� ZKLFK� LV� PRUH� DFFXUDWH� WKDQ�� DQG
WKHRUHWLFDOO\�SUHIHUDEOH�WR��HDUOLHU�DQDO\VHV�LQ�WKH�WUD�
GLWLRQ�RI� JHQHUDWLYH�PHWULFV��)LQDOO\�� ,� GLVFXVV�VRPH
K\SRWKHVHV� DERXW� WKH� SDUDPHWHUV� RI� YDULDWLRQ� LQ
(QJOLVK�YHUVH�UK\WKP�

����� -LQJXOX�*UDPPDU��'LFWLRQDU\��DQG�
7H[WV

5REHUW�-��3HQVDOILQL

$EVWUDFW

7KLV� GLVVHUWDWLRQ� LV� SULPDULO\� LQWHQGHG� DV� D� WKURXJK
GHVFULSWLRQ�RI� WKH�-LQJXOX� ODQJXDJH�RI�1RUWK�&HQWUDO
$XVWUDOLD��7KH�ILUVW�SDUW�GHVFULEHV�-LQJXOX¶V�SKRQRORJ�
LFDO��PRUSKRORJLFDO� DQG� V\QWDFWLF� VWUXFWXUH�� LOOXVWUDW�
LQJ� WKLV� ZLWK� QXPHURXV� H[DPSOHV� FROOHFWHG� E\� WKH
DXWKRU�LQ�WKH�ILHOG�LQ������DQG�������7KHUH�LV�D�VHF�

RQGDU\� IRFXV� RQ� ZKDW� -LQJXOX� FDQ� FRQWULEXWH� WR� DQ
XQGHUVWDQGLQJ� RI� ODQJXDJH� IURP� D� WKHRUHWLFDO� SHU�
VSHFWLYH�� &KDSWHU� �� IRFXVHV� RQ� WKH� VRFLR�KLVWRULFDO
FRQWH[W� LQ� ZKLFK� WKH� ODQJXDJH� LV� VSRNHQ�� ZLWK� D
OHQJWK\�H[FXUVXV�RQ�WKH�VWDWH�RI�HQGDQJHUPHQW�RI�WKH
PDMRULW\� RI� WKH� ZRUOG¶V� ODQJXDJHV�� &KDSWHU� �� LV
GHYRWHG�WR�-LQJXOX�SKRQROJ\��ZLWK�LQ�GHSWK�WKHRUHWLFDO
GLVFXVVLRQV�RI�$XVWUDOLDQ�VWUHVV�V\VWHPV�DQG�-LQJXOX
UHJUHVVLYH� YRZHO� KDUPRQ\�� &KDSWHU� �� RXWOLQHV� WKH
DUFKLWHFWXUH�RI�WKH�ODQJXDJH�IDFXOW\�DQG�WKH�WKHRU\�RI
PRUSKRORJ\� WKDW�XQGHUOLH� WKH�GHVFULSWLRQ�DQG�DQDO\�
VHV� RI� WKH� IROORZLQJ� FKDSWHUV�� &KDSWHU� �� GLVFXVVHV
-LQJXOX�V\QWD[�� IRFXVLQJ�RQ� WKH�TXHVWLRQ�RI�QRQFRQ�
ILJXUDWLRQDOLW\��DQG�LQFOXGHV�D�V\QWDWLF�W\SRORJ\�RI�WKH
YDULRXV� W\SHV� RI� QRQFRQILJXUDWLRQDOLW\� IRXQG� DPRQJ
WKH�ZRUOG¶V�ODQJXDJHV��&KDSWHUV���DQG���DUH�H[SRVL�
WLRQV�RI� WKH�PRUSKRORJ\�RI�-LQJXOX�QRPLQDO�DQG�YHU�
EDO� ZRUGV�� UHVSHFWLYHO\�� 7KH� WKHRU\� RXWOLQHG� LQ
FKDSWHU�WKUHH�LV�DSSOLHG�LQ�GHWDLO�WR�WKH�FRPSOH[�DQG
DSSDUHQWO\�EL]DUUH�PRUSKRORJLFDO�V\VWHPV�RI�-LQJXOX�
DQG� WKLV� FRPSOH[LW\� LV� VHHQ� WR� IROORZ� IURP� D� VPDOO
QXPEHU�RI�SULQFLSOHV�JRYHUQLQJ�KRZ� IRUPDO� IHDWXUHV
FDQ� EH� VSHOOHG� RXW� DQ� WKH� VXUIDFH�� &KDSWHU� �� FRQ�
WDLQV����JORVVHG�DQG�WUDQVODWHG�WH[WV�FROOHFWHG�E\�WKH
DXWKRU��7KURXJKRXW�WKH�GLVVHUWDWLRQ��,�KDYH�SUHIHUUHG
WR�SURYLGH�PRUH� WH[W�DQG�VHQWHQFH�H[DPSOHV� UDWKHU
WKDQ� IHZHU�� VR� WKDW� IXWXUH� UHVHDUFKHUV� FDQ� WHVW� P\
JHQHUDOL]DWLRQV��H[DPLQH� WKH�GDWD� WR� ILQG� WKHLU�RZQ�
DQG�UHIXWH�RU�DIILUP�P\�DQDO\VHV�

3DUW�,,�RI�WKH�GLVVHUWDWLRQ�LV�D�-LQJXOX�WR�(QJOLVK�GLF�
WLRQDU\�ZLWK�DQ�(QJOLVK� WR�-LQJXOX�ZRUG� ILQGHU��(DFK
-LQJXOX� HQWU\� LQ� WKH� GLFWLRQDU\� LV� DFFRPSDQLHG� E\
JUDPPDWLFDO��PRUSKRORJLFDO��DQG�FXOWXUDO�LQIRUPDWLRQ
LQ� DGGLWLRQ� WR� DQ� (QJOLVK� WUDQVODWLRQ�� 0RVW� -LQJXOX
HQWULHV�DOVR�LQFOXGH�H[DPSOHV�RI�WKH�ZRUG�XVHG�LQ�D
VHQWHQFH��7KH�GLFWLRQDU\�LV�WKH�ODWHVW�VWDJH�LQ�D�FRO�
ODERUDWLRQ� WKDW�KDV� LQYROYHG�PDQ\�SHRSOH�RYHU� VHY�
HUDO�GHFDGHV�

����� $VSHFWV�RI�$

2ULQ�-��3HUFXV

$EVWUDFW

7KLV� WKHVLV� LV� DERXW� LQWHUSUHWDWLRQ� RI� LQGHILQLWHV�� ,W
DUJXHV� WKDW� (QJOLVK� VLQJXODU� LQGHILQLWHV� DUH� LQGLYLG�
XDO�GHQRWLQJ�H[SUHVVLRQV�WKDW�HQFRGH�D�GHSHQGHQF\
RQ�VLWXDWLRQV�DQG�FDUU\�D�XQLTXHQHVV�SUHVXSSRVLWLRQ�
,Q�SDUWLFXODU�� LW�DUJXHV� WKDW�RQFH�ZH�DFFHSW� WKDW� WKH
LQGHILQLWH�GHWHUPLQHU� LPSRVHV�D�XQLTXHQHVV�SUHVXS�
SRVLWLRQ� ZH� JDLQ� DQ� XQGHUVWDQGLQJ� RI� WKH� SKHQRP�
HQRP�RI�TXDQWLILFDWLRQDO�YDULDELOLW\��$W�WKH�KHDUW�RI�WKH
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H[SODQDWLRQ� LV� WKH� LGHD� WKDW�XQLTXHQHVV�SUHVXSSRVL�
WLRQ�SURYLGHV�D�FOXH�RQ�WKH�EDVLV�RI�ZKLFK�ZH�LGHQWLI\
WKH�GRPDLQ�RI�DQ�DGYHUELDO�TXDQWLILHU�

����� :KDW�0RYHV�:KHUH�:KHQ�LQ�:KLFK�
/DQJXDJH"

1RUYLQ�:��5LFKDUGV�,,,

$EVWUDFW

0XFK�ZRUN�LQ�V\QWD[�KDV�XVHG�WKH�SURSHUWLHV�RI�ZK�
PRYHPHQW�DV�D�SUREH� LQWR� WKH�QDWXUH�RI� WKH�GHULYD�
WLRQ��2QH�SHUHQQLDO�LVVXH�LV�WKH�QDWXUH�RI�ZK�LQ�VLWX�
,V�ZK�LQ�VLWX�UHODWHG�WR�LWV�VFRSDO�SRVLWLRQ�E\�DQ�RSHU�
DWLRQ� OLNH�PRYHPHQW� RU� E\� DQ� HQWLUHO\� GLIIHUHQW� SUR�
FHVV"�,I�ZK�LQ�VLWX�GRHV�XQGHUJR�LQYLVLEOH�PRYHPHQW�
ZK\�LV�WKLV�PRYHPHQW�LQYLVLEOH"�,I�ZH�DVVXPH�D�GHUL�
YDWLRQDO� PRGHO�� ZKDW� LV� WKH� UHODWLRQ� EHWZHHQ� RYHUW
DQG�FRYHUW�PRYHPHQW�LQ�WKH�GHULYDWLRQ"

,Q�WKLV�WKHVLV�,�ZLOO�LQYHVWLJDWH�WKH�SURSHUWLHV�RI�PXOWL�
SOH�ZK�TXHVWLRQV�LQ�D�QXPEHU�RI�ODQJXDJHV��SDUWLFX�
ODUO\� %XOJDULDQ�� 6HUER�&URDWLDQ�� &KLQHVH�� DQG
-DSDQHVH���LQ�DQ�DWWHPSW�WR�ILQG�HYLGHQFH�IRU�D�SDUWLF�
XODU�DQVZHU�WR� WKHVH�TXHVWLRQV�� ,�ZLOO�DUJXH� WKDW� WKH
FODVVLF� PRGHO� DVVXPHG� E\� WKH� ([WHQGHG� 6WDQGDUG
7KHRU\� LV� HVVHQWLDOO\� FRUUHFW�� WKHUH� LV� FRYHUW�PRYH�
PHQW�� DQG� DOO� FRYHUW� PRYHPHQW� IROORZV� DOO� RYHUW
PRYHPHQW�LQ�WKH�GHULYDWLRQ��DQG�LV�WKHUHIRUH�LQYLVLEOH
EHFDXVH�LW�WDNHV�SODFH�DIWHU�WKH�SRLQW�LQ�WKH�GHULYDWLRQ
DW�ZKLFK�WKH�UHSUHVHQWDWLRQ�LV�LQWHUSUHWHG�E\�WKH�SKR�
QRORJLFDO�FRPSRQHQW��

2QH�FUXFLDO�DVSHFW�RI�WKH�DUJXPHQW�ZLOO�LQYROYH�LQYHV�
WLJDWLRQ� RI� WKH� QDWXUH� RI� DGGLWLRQDO�ZK� HIIHFWV�� ,� ZLOO
FODLP� WKDW� DGGLWLRQDO�ZK� HIIHFWV� RQO\� DSSHDU� ZKHQ
FHUWDLQ� VWUXFWXUDO� DQG� GHULYDWLRQDO� FRQGLWLRQV� RQ� WKH
UHODWLRQ� EHWZHHQ� WKH� ZK�PRYHPHQWV� LQYROYHG� DUH
PHW��DQG�DGGLWLRQDO�ZK�HIIHFWV�FDQ�WKHUHIRUH�EH�XVHG
WR� GHWHUPLQH� ZKLFK� ZK�PRYHPHQW� RSHUDWLRQV� SUH�
FHGH�ZKLFK�RWKHUV�

&KDSWHU���LV�DQ�RYHUYLHZ�RI�VRPH�FRPSHWLQJ�FODLPV
DERXW�WKH�DUFKLWHFWXUH�RI�WKH�JUDPPDU�DQG�D�GLVFXV�
VLRQ�RI�WKH�QDWXUH�RI�WKH�HYLGHQFH�WKDW�PLJKW�KHOS�XV
WR� FKRRVH� DPRQJ� WKHVH� FODLPV�� ,Q� FKDSWHU� ��� ,� GLV�
FXVV� WKH� GLVWULEXWLRQ� RI� WKH� ZK�LVODQG� HIIHFWV� LQ� D
QXPEHU� RI� ODQJXDJHV�� DUJXLQJ� WKDW� WKH� RYHUW�FRYHUW
GLVWLQFWLRQ� LV� LQ� IDFW� LUUHYHODQW� WR� WKH�GLVWULEXWXLRQ� WR
WKH� ZK�LVODQGV�� &KDSWHU� �� LV� D� GLVFXVVLRQ� RI� WKH
QDWXUH�RI�6XSHULRULW\�HIIHFWV�LQ�VHYHUDO�ODQJXDJHV��,Q
FKDSWHU����,�LQYHVWLJDWH�WKH�QDWXUH�RI�IHDWXUH�VWUHQJWK
DQG� GHYHORS� D� YHUVLRQ� RI� 3URFUDVWLQDWH� ZKLFK� LV

HPSLULFDOO\� GLVWLQFW� LQ� VHYHUDO� GHVLUDEOH� ZD\V� IURP
WKDW�GHYHORSHG�E\�&KRPVN\���������)LQDOO\��&KDSWHU
��GLVFXVVHV�DGGLWLRQDO�ZK�HIIHFWV�LQ�VRPH�GHWDLO�

����� ,1)/�LQ�&KLOG�DQG�$GXOW�/DQJXDJHV��
$JUHHPHQW��&DVH��DQG�/LFHQVLQJ

&DUVRQ�7KHRGRUH�5REHUW�6F�W]H

$EVWUDFW

,� SURSRVH� DQ� DQDO\VLV� RI� WKH� LQIOHFWLRQDO� V\VWHP� RI
FODXVHV� WKDW� FDSWXUHV� ERWK� FURVV�OLQJXLVWLF� YDULDWLRQ
DQG�GLIIHUHQFHV�EHWZHHQ�DGXOW� VSHDNHUV� DQG� \RXQJ
FKLOGUHQ�OHDUQLQJ�D�JLYHQ�ODQJXDJH��7KH�SKHQRPHQD
RI�LQWHUHVW�IDOO�LQWR�WZR�FODVVHV������FDVH�PDUNLQJ�DQG
VXEMHFW�SUHGLFDWH�DJUHHPHQW��DQG����� WHQVH�PDUNLQJ
DQG� WKH� OLFHQVLQJ� RI� RYHUW� DQG� QXOO� VXEMHFWV�� 7KH
PDMRU�JRDOV�DUH�

� WR�PRWLYDWH�WKH�FRPSOHWH�VHSDUDWLRQ�RI�OLFHQVLQJ�

� WR�DUJXH�WKDW�DJUHHPHQW�LV�H[FOXVLYHO\�UHVSRQLEOH�
IRU�FDVH��DQG�WHQVH�H[FOXVLYHO\�IRU��VXEMHFW��
OLFHQVLQJ�

� WR�SURSRVH�D�WKHRU\�RI�FDVH�DQG�DJUHHPHQW��PRWL�
YDWHG�E\�FKLOG�DV�ZHOO�DV�DGXOW�ODJXDJH�GDWD�

� WR�DUJXH�WKDW�FKLOGUHQ¶V�³URRW�LQILQLWLYH´�XWWHUDQFHV�
YLRODWH�QR�SULQFLSOHV�RI�V\QWD[�LQ�HLWKHU�GRPDLQ²
UDWKHU��FKLOGUHQ�GLIIHU�IURP�DGXOWV�LQ�WKHLU�FKRLFHV�
DPRQJ�FRQYHUJHQW�VWUXFWXUHV�

,�DUJXH�WKDW�VWUXFWXUDO�FDVH�PDUNLQJ�LV�D�UHIOH[�RI�WKH
VDPH� V\QWDFWLF� IHDWXUH�FKHFNLQJ� UHODWLRQ� DV� DJUHH�
PHQW�� ,� ODEHO� WKLV�FRQJORPHUDWLRQ�$FFRUG��7KH�SUHV�
HQFH�LQ�D�FODXVH�RI�IHDWXUHV�LQYROYHG�LQ�DQ�$FFRUG�LV
QRW�DQ�DEVROXWH�FRQYHUJHQFH�UHTXLUHPHQW��5DWKHU��LW
LV� GXH� WR� D� SUHIHUHQFH� DPRQJ� FRQYHUJHQW� GHULYD�
WLRQV��H[SUHVVHG�DV� WKH�DFFRUG�PD[LPL]DWLRQ�SULQFL�
SOH��$03���ZKLFK�FRPSDUHV�VWUXFWXUHV�WKDW�GLIIHU�RQO\
RQ�XQLQWHUSUHWDEOH�IHDWXUHV��LQ�WKH�VHQVH�RI�&KRPVN\
������� $PRQJ� WKRVH� WKDW� PHHW� DOO� FRQYHUJHQFH
UHTXLUHPHQWV��RQO\� WKRVH�ZLWK� WKH�PRVW�$FFRUG�UHOD�
WLRQV� DUH� DGPLVVLEOH�� &KLOGUHQ� GR� QRW� DOZD\V� VXF�
FHVVIXOO\� HQIRUFH� WKLV� SUHIHUHQFH�� VRPHWLPHV
UHYHUWLQJ�WR�UHSUHVHQWDWLRQ�ZKHUH�VWUXFWXUDO�FDVH�IHD�
WXUHV�KDYH�QRW�EHHQ�LQWURGXFHG��:KHQ�WKLV�KDSSHQV�
DUJXPHQWV�DSSHDU�LQ�WKH�GHIDXOW�FDVH�RI�WKH�ODQJXJH�
VXSSOLHG� LQ� WKH� VSHOOHG� RXW� FRPSRQHQW�� (YLGHQFH
IURP�FKLOG� FRUSXV�VWXGLHV� �ERWK�QRUPDO�DQG�6SHFLIL�
FDOO\�/DQJXDJH� ,PSDLUHG��VKRZV� WKDW�FKLOGUHQ�NQRZ
ERWK� WKDW� FDVH� DQG� DJUHHPHQW� PXVW� EH� FKHFNHG
WRJHWKHU� DQG� WKDW� GHIDXOW� FDVH� PXVW� EH� VXSSOLHG
ZKHQ�FDVH�LV�DEVHQW�
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:LWK� UHJDUG� WR� VXEMHFW� OLFHQVLQJ�� ,� VKRZ� WKDW� WKH
DEVHQFH�RI� 7HQVH� IHDWXUHV� LV� RIWHQ� FRPSDWLEOH�ZLWK
ERWK�352�DQG�RYHUW� VXEMHFWV��&KLOGUHQ¶V�RYHUW� VXE�
MHFWV� RI� QRQILQLWH� FODXVHV� DUH� WKXV� FRQVLVWHQW� ZLWK
DGXOW� JUDPPDU�� 7KH� UHODWLRQVKLS� EHWZHHQ� WKH� GLVWUL�
EXWLRQ�RI� V\QWDFWLF�7HQVH� IHDWXUHV�DQG� WKH�PHDQLQJ
RI� FODXVHV� LV� JRYHUQHG� E\� LQWHUIDFH� FRQGLWLRQV� RQ
ZKLFK�DGXOWV�DQG�FKLOGUHQ�DSSDUHQWO\�GLIIHU�

����� 6SHFLILFLW\�DQG�$JUHHPHQW�LQ�6WDQGDUG�
:HVWHUQ�$UPHQLDQ

0LFKHOH�6LJOHU

$EVWUDFW

7KLV�WKHVLV�LV�D�VWXG\�RI�VSHFLILFLW\�DQG�DJUHHPHQW�LQ
6WDQGDUG�:HVWHUQ�$UPHQLDQ��6:$��ZLWKLQ�WKH�IUDPH�
ZRUN� RI� WKH� 0LQLPDOLVW� 3URJUDP� �&KRPSVN\� ������
%HFDXVH� LW� LV�D� ODQJXDJH� WKDW�KDV� ULFK�QRPLQDO�DQG
YHUEDO� PRUSKRORJ\�� 6:$� SURYLGHV� XV� ZLWK� RYHUW
VLJQV��LQ�ERWK�WKH�QRPLQDO�DQG�YHUEDO�GRPDLQV��RI�WKH
XQGHUO\LQJ�VWXUFWXUDO� UHODWLRQV� WKDW� FRQVWLWXWH�DJUHH�
PHQW�DV�LW�LV�XQGHUVWRRG�LQ�WKLV�WKHRUHWLFDO�PRGHO�

7KH�WKHVLV�KDV�WZR�SDUWV��,Q�WKH�ILUVW�SDUW��,�H[DPLQH
WKH�GLVWULEXWLRQ�DQG�LQWHUSUHWDWLRQ�RI�QRPLQDO�VXIIL[HV�
SD\LQJ� SDUWLFXODU� DWWHQWLRQ� WR� EHDU� VLQJXODU� FRXQW
QRXQ� SKUDVHV�� PDVV� LQGHILQLWHV�� EHDU� SOXUDOV�� DQG
VSHFLILF�QRXQ�SKUDVHV��ZKLFK�EHDU�WKH�GHILQLWH�DUWLFOH
VXIIL[�� ,� VKRZ� WKDW� WKH� GHILQLWH� DUWLFOH� LV�� LQ� IDFW�� D
PDUNHU� RI� VSHFLILFLW\� DQG� DWWULEXWH� WKLV� WR� LWV� EHLQJ
DVVRFLDWHG� ZLWK� WKH� φ�IHDWXUH� SHUVRQ�� ,� DUJXH� WKDW
EDUH� �VLQJXODU� FRXQW� DQG�PDVV�� 13V� ODFN� φ�IHDWXUH
DOWRJHWKHU��$VVXPLQJ�WKH�VSOLW�'3�VWUXFWXUH�SURSRVHG
E\�5LWWHU� �������� ,�DUJXH� WKDW�φ�IHDWXUH�DUH�FKHFNHG
ZLWKLQ�'3�DQG�SURSRVH�D�IHDWXUH�EDVHG�FKDUDFWHUL]D�
WLRQ� RI� WKH� W\SHV� RI� QRXQ� SKUDVHV� GLVWLQJXLVKHG� E\
QRPLQDO�VXIIL[HV��

,Q�WKH�VHFRQG�SDUW�,�GLVFXVV�WKH�QRQDJUHHPHQW�FRQ�
VWUXFWLRQ��D� FRQVWUXFWLRQ� LQ� ZKLFK� QRQVSHFLILF� SOXUDO
QRXQ� SKUDVHV� GR� QRW� WULJJHU� SOXUDO� DJUHHPHQW� RQ
QRQWUDQVLWLYH� YHUEV�� ,� VKRZ� WKDW� WKLV� FDQ� EH
DFFRXQWHG�IRU�XVLQJ�WKH�IHDWXUH�FKHFNLQJ�PHFKDQLVP
RI�WKH�0LQLPDOLVW�3URJUDP��E\�DVVXPLQJ�WKDW�WKH�VXE�
MHFW� LV�VSHFLILHG�IRU�QXPEHU�RQO\�DQG�QRW�WKH�SHUVRQ
DQG�WKDW�QXPEHU�IHDWXUHV�DUH�FKHFNHG�LQ�WKH�VSHFLILHU
SRVLWLRQ� RI� 73�� ,Q� WKLV� GHULYDWLRQ�� $JU3� LV� DEVHQW�
EHFDXVH�QHLWKHU�WKH�VXEMHFW�QRU�WKH�YHUE�KDV�SHUVRQ
IHDWXUHV�WR�FKHFN�WKHUH��3RVLWLRQLQJ�DQ�$JU�OHVV�GHUL�
YDWLRQ� DOORZV� XV� WR� DFFRXQW� IRU� WKH� IDFW� WKDW� WUDQVL�
WLYHV� DUH� XQDFFHSWDEOH� LQ� QRQ�DJUHHPHQW
FRQVWUXFWLRQV�� ,Q� D� GHULYDWLRQ�ZKRVH� VROH� IXQFWLRQDO
SURMHFWLRQ�LV�73��WKHUH�LV�QR�SODFH�IRU�D�'3�REMHFW�WR

FKHFN�LWV�&DVH�IHDWXUHV��KHQFH�WUDQVLWLYH�QRQ�DJUHH�
LQJ�GHULYDWLRQV�GR�QRW�FRQYHUJH��1RQDJUHHLQJ�XQHU�
JDWLYHV� DUH� UXOHG� RXW� RQ� WKH� DVVXPSWLRQ� WKDW� WKHLU
VXEMHFWV� DUH� OLFHQVHG� LQ� D� SRVLWLRQ� H[WHUQDO� WR� WKH
SUHGLFDWH� �IROORZLQJ� +DOH� DQG� .H\VHU� ������� %\
DVVXPLQJ�WKDW�WKH�SUHGLFDWH�LV�UHSUHVHQWHG�E\�WKH�73
UDWKHU�WKDQ�93��,�FRQFOXGH�WKDW�WKH�VXEMHFW�RI�DQ�XQHU�
JDWLYH�RU�WUDQVLWLYH�LV�OLFHQVHG�LQ�DQ�H[WHUQDO�SRVLWLRQ
RQO\��ZKHUH�WKLV�PHDQV�VSHFLILHU�RI�$JU3��:H�VHH�WKDW
WKH�SURSRVHG�$JU�OHVV�DQDO\VLV�RI�QRQDJUHHLQJ�VHQ�
WHQFHV� SHUPLWV� DQ� DFFRXQW� RI� WKHLU� LQWHUSUHWDWLRQ
EDVHG� RQ� 'LHVLQJ¶V� ������� 0DSSLQJ� +\SRWKHVLV�� D
JHQHUDO� DFFRXQW� RI� WKH�PDSSLQJ� RI� V\QWDFWLF� UHSUH�
VHQWDWLRQ�RQWR�VHPDQWLF�UHSUHVHQWDWLRQ�


