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$EVWUDFW

7KLV SURMHFW H[SORUHV SRWHQWLDO DFWLRQV IRU UHYLWDOL]LQJ DQ DEDQGRQHG 6KLQWR VKULQH�

6KLUDKLJH 'DLMLQ� ORFDWHG LQ .\RWR� -DSDQ� 7R XQGHUVWDQG WKH KLVWRU\ DQG VLJQLILFDQFH RI WKH

VKULQH� WKH SURMHFW WHDP FRQGXFWHG LQWHUYLHZV ZLWK QHLJKERUV� DWWHQGHG IHVWLYDOV DW DFWLYH VKULQHV�

DQG YLVLWHG ORFDO JRYHUQPHQW RIILFHV� 7KH LQIRUPDWLRQ FROOHFWHG ZDV WKHQ FRPELQHG LQWR DQ

LQWHUDFWLYH PDS WKDW LQFOXGHV SKRWRJUDSKV� �' VFDQV� �' PDSV� DQG VRXQGVFDSHV IURP WKH VLWH� 7R

H[SORUH RSWLRQV IRU UHYLWDOL]DWLRQ� WKH WHDP YLVLWHG RWKHU ZHOO�PDLQWDLQHG VKULQHV WR GHWHUPLQH

KRZ WKH\ DWWUDFW YLVLWRUV� JHQHUDWH PRQH\� DQG DUH PDLQWDLQHG� 7KH\ DOVR VSRNH WR QHLJKERUV RI

6KLUDKLJH 'DLMLQ WR JHW WKHLU YLHZV RQ UHYLWDOL]DWLRQ� 7KH WHDP DOVR FUHDWHG D VWDNHKROGHU PDWUL[

DQG�D�OLVW�RI�FRPPXQLW\�EDVHG�IXWXUH�VWHSV�IRU�UHYLWDOL]DWLRQ�
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$FNQRZOHGJHPHQWV

:H ZRXOG OLNH WR H[SUHVV RXU VLQFHUH JUDWLWXGH WR 3URIHVVRU 6SKDU� 3URIHVVRU 1LUPDO� DQG

RXU VSRQVRU 0VVU� %HQRLW -DFTXHW IRU WKHLU VXSSRUW DQG JXLGDQFH WKURXJKRXW WKLV SURMHFW�

3URIHVVRU 6SKDU DQG 3URIHVVRU 1LUPDO
V UHFRPPHQGDWLRQV DQG HQFRXUDJHPHQW KHOSHG XV WR VWD\

IRFXVHG DQG PRWLYDWHG WKURXJKRXW WKH SURMHFW� 7KHLU H[SHUWLVH LQ WKH ILHOG DQG YDOXDEOH LQVLJKWV

ZHUH LQVWUXPHQWDO LQ VKDSLQJ WKH GLUHFWLRQ RI RXU UHVHDUFK� 0VVU %HQRLW
V DVVLVWDQFH LQ

LPSOHPHQWLQJ�RXU�LGHDV�ZDV�LQYDOXDEOH��:H�DUH�JUDWHIXO�IRU�WKHLU�WLPH��VXSSRUW��DQG�FRQWULEXWLRQ�

:H ZRXOG OLNH WR H[SUHVV RXU KHDUWIHOW JUDWLWXGH WR 0DQDEX�VDQ� RXU WRXU JXLGH� IRU KLV

H[FHOOHQW JXLGDQFH DQG NQRZOHGJH RI WKH DUHD� +LV LQVLJKWV DQG VWRULHV EURXJKW WKH SODFH WR OLIH

IRU XV� :H DUH JUDWHIXO WR WKH QHLJKERUV RI 6KLUDKLJH 'DLMLQ� 2NDPXUD�VDQ DQG 1LVKLGD�VDQ� IRU

WKHLU NLQGQHVV� KRVSLWDOLW\� DQG SDWLHQFH LQ FRPPXQLFDWLQJ ZLWK XV WKURXJK WKH ODQJXDJH EDUULHU�

:H ZRXOG OLNH WR WKDQN .DWVXML ,ZDKDVKL� 'HSXW\ 'LUHFWRU RI WKH 6HFUHWDULDO 'HSDUWPHQW RI -LQMD

+RQFKR� IRU KLV DVVLVWDQFH DQG VXSSRUW LQ DFFHVVLQJ PRUH LQIRUPDWLRQ DERXW WKH VKULQH� :H DUH

DOVR JUDWHIXO WR $QGUHD GH $QWRQL� WKH DQWKURSRORJLVW IURP .\RWR 8QLYHUVLW\� IRU VKDULQJ KLV

H[SHUWLVH DQG NQRZOHGJH ZLWK XV� +LV LQVLJKWV DGGHG WR RXU XQGHUVWDQGLQJ RI WKH DUHD DQG LWV

FXOWXUH� :H ZRXOG OLNH WR H[SUHVV RXU JUDWLWXGH WR 6HLND 8QLYHUVLW\ VWXGHQWV IRU WKHLU KHOS ZLWK

WUDQVODWLRQV� :H ZRXOG DOVR OLNH WR WKDQN RXU IULHQGV DQG FROOHDJXHV IRU WKHLU VXSSRUW DQG

HQFRXUDJHPHQW�
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)LJXUH�����7RXU�*XLGH�0DQDEX�VDQ�LQ�%DPERR�*URYH ��
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)LJXUH�����0DS�RI�7UDLO�7DNHQ�LQ�+LNLQJ�7RXU�RI�0RXQW�,QDUL ��
)LJXUH�����3UD\HU�6WLFNV�7KURZQ�LQWR�%RQILUH�DW�+LWDNL�6DL�)HVWLYDO ��
)LJXUH�����'DQFHUV�DQG�6PRNH�DW�+LWDNL�6DL�)LUH�)HVWLYDO ��
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)LJXUH�����6KLUDKLJH�'DLMLQ�RQ�/DQG�%XUHDX�0DS ��
)LJXUH�����6KLUDKLJH�'DLMLQ�RQ�5LWVXPHLNDQ�8QLYHUVLW\�0DSV ��
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)LJXUH�����6\PEROV�)RXQG�DW�6KLUDKLJH�'DLMLQ ��
)LJXUH�����6\PEROV�)RXQG�DW�6KLUDKLJH�'DLMLQ ��
)LJXUH�����6WDWXH�)RXQG�DW�6KLUDKLJH�'DLMLQ ��
)LJXUHV�����7RXULVP�LQ�-DSDQ����� ��
)LJXUHV�����7RXULVP�LQ�-DSDQ����� ��
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([HFXWLYH�6XPPDU\

6KLQWRLVP LV WKH LQGLJHQRXV UHOLJLRQ RI -DSDQ� SUDFWLFHG LQ IRUHVW DQG PRXQWDLQ VKULQHV�

%HFDXVH RI XUEDQL]DWLRQ DQG FXOWXUH VKLIWV� PDQ\ 6KLQWR VKULQHV DUH DW ULVN RI DEDQGRQPHQW

LQFOXGLQJ 6KLUDKLJH 'DLMLQ� D PRXQWDLQ VKULQH LQ .\RWR� -DSDQ� 3URWHFWLQJ KHULWDJH VLWHV OLNH WKLV

RQH�LV�D�FRPPXQLW\�HIIRUW��UHTXLULQJ�WKH�VXSSRUW�RI�ORFDOV�DQG�IXQGLQJ�IURP�WKH�JRYHUQPHQW�

6KLQWR UHOLJLRQ KLJKOLJKWV WKH VWURQJ FRQQHFWLRQ EHWZHHQ KXPDQV DQG QDWXUH� $V D

UHOLJLRQ URRWHG LQ FRPPXQLW\ DQG RUDO SDVVLQJ GRZQ RI WUDGLWLRQV DQG EHOLHIV� 6KLQWRLVP LV D

IOH[LEOH UHOLJLRQ ZLWK D ODUJH GLYHUVLW\ RI ZRUVKLS SUDFWLFHV� 6KULQHV DUH D SK\VLFDO SODFH IRU

ZRUVKLSHUV WR SUD\ DQG DUH RIWHQ PHDQLQJIXOO\ ORFDWHG LQ QDWXUH WR ZRUVKLS VSHFLILF QDWXUH

GHLWLHV� :KHWKHU LQ WKH IRUP RI D VWRQH� VWDWXH� RU WUHH� D VKULQH FDQ EH DQ\WKLQJ ZLWKLQ QDWXUH WKDW

RQH�ILQGV�DQ�DQLPLVW�FRQQHFWLRQ�ZLWK�

7KLV SURMHFW H[SORUHG SRWHQWLDO DFWLRQV IRU UHYLWDOL]LQJ DQ DEDQGRQHG VKULQH� 6KLUDKLJH

'DLMLQ� :H GLG VR E\ XQGHUVWDQGLQJ WKH KLVWRU\ RI WKH VKULQH� GRFXPHQWLQJ LWV SK\VLFDO VSDFH DQG

FXOWXUDO�VLJQLILFDQFH��DQG�JHQHUDWLQJ�D�OLVW�RI�FRPPXQLW\�EDVHG�LGHDV�IRU�UHVWRUDWLRQ�

7R XQGHUVWDQG 6KLUDKLJH 'DLMLQ� ZH ILUVW QHHGHG WR XQGHUVWDQG WKH JHQHUDO KLVWRU\ RI WKH

VKULQHV DQG RWKHU DFWLYLWLHV SUHVHQW DW WKHP� :H FRQGXFWHG LQWHUYLHZV ZLWK QHLJKERUV DQG

DWWHQGHG IHVWLYDOV DW DFWLYH VKULQHV� :H YLVLWHG WKH ORFDO JRYHUQPHQW RIILFHV WR FROOHFW PRUH

LQIRUPDWLRQ�RQ�WKH�VKULQH�

:H FRPELQHG DOO WKH LQIRUPDWLRQ FROOHFWHG IURP WKH VKULQH VLWH LQWR DQ LQWHUDFWLYH PDS

SXEOLVKHG RQ D ZHEVLWH� 7KLV LQWHUDFWLYH PDS LQFOXGHV SKRWRJUDSKV� �' VFDQV� �' PDSV� DQG

VRXQGVFDSHV IURP WKH VLWH� 2XU LQWHUDFWLYH PDS JDWKHUV GLIIHUHQW SHUVSHFWLYHV WR HQDEOH

LQGLYLGXDOV XQDEOH WR YLVLW WKH VKULQH LQ SHUVRQ ZLWK D FRPSUHKHQVLYH YLVXDO DQG VHQVRU\

H[SHULHQFH�

7R H[SORUH RSWLRQV IRU UHYLWDOL]DWLRQ� ZH FRQVLGHUHG RXU QHZ XQGHUVWDQGLQJ IURP RXU

SUHYLRXV PHWKRGV� 6KLUDKLJH 'DLMLQ FDQ VHUYH DV D FDVH VWXG\ IRU UHYLWDOL]DWLRQ VROXWLRQV IRU RWKHU

DEDQGRQHG VKULQHV� %\ YLVLWLQJ DQG REVHUYLQJ RWKHU ZHOO�PDLQWDLQHG VKULQHV� ZH GHWHUPLQHG KRZ

WKH\ DWWUDFW YLVLWRUV� KRZ WKH\ JHQHUDWH PRQH\� DQG ZKR LV LQYROYHG LQ PDLQWDLQLQJ D VKULQH� �%\

VSHDNLQJ WR QHLJKERUV RI 6KLUDKLJH 'DLMLQ� ZH ZHUH DEOH WR JHW ILUVW KDQG DFFRXQWV DERXW WKH

ORFDOV¶�SHUFHSWLRQ�RI�WKH�VKULQH�DQG�WKHLU�YLHZV�RQ�UHYLWDOL]DWLRQ��:H�DOVR�FUHDWHG�D�ILQDO

YL



VWDNHKROGHU PDWUL[ WR GHSLFW HYHU\RQH WKDW DVVLVWHG XV LQ JHQHUDWLQJ SRWHQWLDO VROXWLRQV�

)LQDOO\��ZH�FUHDWHG�D�OLVW�RI�IXWXUH�VWHSV�SHRSOH�FDQ�WDNH�ZKHQ�FRQVLGHULQJ�UHYLWDOL]LQJ�D�VKULQH�

+DYLQJ ILUVW�KDQG H[SHULHQFH JDYH YDOXDEOH LQVLJKW LQWR WKH SURMHFW� :H YLVLWHG 6KLUDKLJH

'DLMLQ UHJXODUO\ DQG ZRUVKLSSHG DW RWKHU QHLJKERULQJ FXOWXUDO KHULWDJH VLWHV� 7KH WHDP ERRNHG D

JXLGHG WRXU RI DEDQGRQHG VKULQHV ZLWKLQ .\RWR DQG DWWHQGHG WKH +LWDNL�6DL )LUH )HVWLYDO RQ

0RXQW�,QDUL�

,Q WKH SURFHVV RI UHVHDUFKLQJ� ZH VSRNH WR D IHZ H[SHUWV� ,QWHUYLHZV ZLWK WZR ORFDO

QHLJKERUV DQG D WRXU JXLGH� 1LVKLGD�VDQ� 2NDPXUD�VDQ� DQG 0DQDEX�VDQ� UHVSHFWLYHO\� PDGH XV

XQGHUVWDQG KRZ VRFLDO VWUXFWXUHV DQG FRQGLWLRQV LQ WKH DUHD PD\ KDYH FKDQJHG� )URP DQ

DQWKURSRORJLFDO SHUVSHFWLYH� 3URIHVVRU 'H $QWRQL IURP .\RWR 8QLYHUVLW\ RIIHUHG LQIRUPDWLRQ

DERXW WKH UHODWLRQVKLS EHWZHHQ VSDFH DQG SODFH� .DWVXML ,ZDKDVKL IURP -LQMD +RQFKR LQIRUPHG XV

WKDW 6KLUDKLJH 'DLMLQ ZDV QRW UHJLVWHUHG DV DQ RUJDQL]DWLRQ DQG FRQVLGHUHG D SULYDWH VKULQH RQ

SULYDWH�SURSHUW\�

:H YLVLWHG JRYHUQPHQW RIILFHV DQG SXEOLF OLEUDULHV WR OHDUQ PRUH DERXW WKH KLVWRU\ RI

6KLUDKLJH 'DLMLQ� 7KURXJK WKH %XUHDX RI /HJDO $IIDLUV� ZH IRXQG WKDW VL[ SHRSOH RZQHG WKH

KRXVH XQWLO ����� 7KHQ� DOO RZQHUVKLS ZDV WUDQVIHUUHG WR 7DNDVKL ,ZDQR�VDQ� 7KH WHDP YLVLWHG WKH

.\RWR &LW\ 7D[ 2IILFH WR ILQG D ZD\ WR FRQWDFW KLP� EXW WKH 7D[ 2IILFH UHIXVHG WR UHOHDVH DQ\

LQIRUPDWLRQ� :H ZHQW EDFN WKH QH[W ZHHN WR WKH %XUHDX WR REWDLQ WKH IORRU SODQ� ODQG RZQHUVKLS

UHFRUGV� DQG KRXVH RZQHUVKLS UHFRUGV EDFN WR ����� $W .\RWR 3UHIHFWXUDO /LEUDU\� ZH IRXQG WKH

ORFDWLRQ RI 6KLUDKLJH 'DLMLQ LQ ����� ����� DQG ���� PDSV� :LWK WKRVH� LW ZDV GHWHUPLQHG WKDW

WKH�VKULQH�SUHGDWHV�WKH�UHVW�RI�WKH�QHLJKERUKRRG�

,Q VXPPDU\� WKURXJK RXU EDFNJURXQG UHVHDUFK� VSHDNLQJ ZLWK ORFDOV� DQG FRQVXOWLQJ ZLWK

H[SHUWV� ZH FRQFOXGH WKDW WKH EHVW ZD\ WR SURWHFW DQ DEDQGRQHG VKULQH LV E\ LQYROYLQJ WKH

FRPPXQLW\ LQ LWV UHVWRUDWLRQ DQG FRQWLQXHG PDLQWHQDQFH� :H EHOLHYH WKDW LQYROYLQJ WKH

FKRQQDLNDL� D -DSDQHVH IRUP RI KRPHRZQHU
V DVVRFLDWLRQ� ZLOO UHVXOW LQ VWUXFWXUHG DQG ODVWLQJ

FKDQJH� )XUWKHUPRUH� UHVWRUDWLRQ FRXOG KDYH XQLQWHQGHG VLGH HIIHFWV OLNH LQFUHDVHG WRXULVP RU

WD[HV� ,W LV YLWDO WR LQYROYH WKH QHLJKERUV LQ WKH GHFLVLRQ�PDNLQJ SURFHVV DERXW ZKHWKHU WKH VKULQH

LV UHYLWDOL]HG DQG WR ZKDW H[WHQW� ,Q WKH VKRUW�WHUP� ZH EHOLHYH WKDW VHOOLQJ FDQGOHV DW WKH VLWH�

UHSDLULQJ FDQGOHKROGHUV� DQG RUJDQL]LQJ D QHLJKERUKRRG VKULQH FOHDQ�XS GD\ FRXOG LPPHGLDWHO\

EHQHILW�WKH�VKULQH�
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����,QWURGXFWLRQ

:KDW PDNHV D VSDFH VDFUHG" 2Q WKH RXWVNLUWV RI .\RWR� -DSDQ� LQ WKH GDUN FRQLIHU IRUHVWV

RI 0RXQW ,QDUL� OLHV )XVKLPL ,QDUL 7DLVKD� ,W LV DQ DQFLHQW DQG EHDXWLIXO VKULQH GHGLFDWHG WR WKH

6KLQWR QDWXUH JRG� ,QDUL� YLVLWHG E\ PDQ\ WKRXVDQGV RI WRXULVWV� SLOJULPV� DQG RWKHU YLVLWRUV HYHU\

\HDU� 7KH\ SD\ WKHLU UHVSHFWV WR WKH GHLW\� WDNH WUDYHO SKRWRV� DQG OHDUQ DERXW 6KLQWR DQG -DSDQ
V

SDVW� :LWKRXW D GRXEW� LW LV VDFUHG� 1RZ� WKHUH DUH IHZHU FDUHWDNHUV DQG YLVLWRUV EHFDXVH RI WKH

DJLQJ SRSXODWLRQ� FXOWXUH VKLIWV LQ \RXWK� DQG PLJUDWLQJ SHRSOH� 6RPH VLWHV WKDW ZHUH RQFH

UHYHUHG DUH QRZ LQ UXLQ� 7KHUH LV D PXOWLWXGH RI DEDQGRQHG VKULQHV DOO DFURVV -DSDQ� (YHQ ZLWKLQ

.\RWR� WKH KXE IRU PRVW RI -DSDQ¶V UHOLJLRXV VLWHV DQG VDFUHG VSDFHV� DEDQGRQHG VKULQHV SHSSHU

0RXQW�,QDUL�

7KLV LVVXH LV QRW MXVW ORFDO WR -DSDQ RU 6KLQWRLVP� $FURVV WKH ZRUOG� SHRSOH SDVV RQ WKHLU

FXOWXUH WKURXJK WKH EXLOGLQJV ZKHUH WKHLU DQFHVWRUV OLYHG� VRFLDOL]HG� DQG ZRUVKLSHG� 7KH\ ILJKW D

FRQVWDQW EDWWOH DJDLQVW QDWXUDO GHFD\ WR SURWHFW WKHVH PRQXPHQWV� )URP WKH VWHDG\ SDWWHU RI ZLQG�

UDLQ� DQG VQRZ WR VXGGHQ FDWDVWURSKHV OLNH HDUWKTXDNHV DQG WVXQDPLV� KLVWRULF EXLOGLQJV DUH LQ

FRQVWDQW GDQJHU RI GHVWUXFWLRQ� )XUWKHUPRUH� WKHLU DQWLTXDWHG PDWHULDOV DQG ODFN RI XVH PDNH

WKHP�HYHQ�PRUH�VXVFHSWLEOH�WR�GHUHOLFWLRQ�

:LWKLQ -DSDQ� GHWHULRUDWLRQ LV QRW H[FOXVLYH WR VKULQHV� 7KH VRFLHWDO VKLIWV DIIHFW RWKHU

UHOLJLRXV VLWHV OLNH WHPSOHV DQG WKH KRXVLQJ PDUNHW� FUHDWLQJ PRUH DQG PRUH DNL\DV� $Q DNL\D LV

DQ HPSW\ KRPH� D FRQVHTXHQFH RI WKH DYHUVLRQ RI WKH \RXQJHU SRSXODWLRQ WR ROGHU EXLOGLQJV OLNH

WKH WUDGLWLRQDO ZRRGHQ PDFKL\D WKDW FRQVWLWXWH .\RWR
V ROG TXDUWHUV� 0DQ\ KRXVHV LQ WKH UXUDO

DUHDV QHDU KHULWDJH VLWHV DUH PDFKL\D� :LWK PDFKL\D EHFRPLQJ VWLJPDWL]HG LQ WKH PDUNHW� IHZHU

ZRUNLQJ�SHRSOH�UHVLGH�QHDU�FXOWXUDO�KHULWDJH�VLWHV��DQG�WKH�F\FOH�RI�QHJOHFW�FRQWLQXHV�

7KLV SURMHFW DLPHG WR XQGHUVWDQG WKH LVVXH RI DEDQGRQHG VKULQHV E\ ORRNLQJ DW D VLQJXODU

FDVH VWXG\ RI D VLWH RQ 0RXQW ,QDUL FDOOHG 6KLUDKLJH 'DLMLQ� :H DOVR FRPSDUHG RXU FDVH VWXG\

ZLWK RWKHU H[DPSOHV RI UHOLJLRXV VLWHV DURXQG -DSDQ WR REVHUYH KRZ SHRSOH LQWHUDFWHG ZLWK WKH

VKULQHV� :H YLVLWHG YDULRXV JRYHUQPHQW RIILFHV DQG LQWHUYLHZHG QHLJKERUV WR LQYHVWLJDWH DQG

LQTXLUH DERXW WKH FDXVHV EHKLQG WKH VKULQH¶V VWDWH WRGD\ DQG ZKDW OHG WR LWV GHFOLQH� :H DOVR

LQWHUYLHZHG H[SHUWV WR OHDUQ PRUH DERXW WKH KLVWRULFDO DQG DQWKURSRORJLFDO LQIOXHQFHV EHKLQG

6KLQWRLVP DQG SHRSOH¶V LQWHUDFWLRQ ZLWK VKULQHV� 2QFH ZH XQGHUVWRRG WKH KLVWRU\ RI WKH VKULQHV LQ

0RXQW ,QDUL XVLQJ D ILUVW�KDQG DFFRXQW RI FDUHWDNHUV DQG WRXULVWV� ZH JHQHUDWHG GRFXPHQWDWLRQ

�



DQG FDWDORJV RI WKH VLWH WKURXJK �' OD\RXWV� �' VFDQV� SKRWRJUDSK\� DQG VNHWFKLQJ� :H WKHQ

FRPSLOHG DOO WKH GRFXPHQWDWLRQ LQWR DQ LQWHUDFWLYH PDS VKRZFDVLQJ PDQ\ SRLQWV LQ WKH VKULQH

DUHD� %\ YLVXDOO\ UHSUHVHQWLQJ WKH VKULQH DQG WDNLQJ LQWHUYLHZV� VXUYH\V� DQG FDWDORJV RI WKH VLWH�

ZH�FRXOG�XQGHUVWDQG�ZKDW�FXUUHQWO\�H[LVWV�DW�WKH�VLWH�DQG�GRFXPHQW�WKH�VSDFH�IRU�IXWXUH�VWXGLHV�

3RWHQWLDO IXWXUHV IRU WKH VKULQH PXVW EDODQFH HFRQRPLF IHDVLELOLW\� HQYLURQPHQWDO

VXVWDLQDELOLW\� DQG HDVH RI PDLQWHQDQFH� DOO ZKLOH SUHVHUYLQJ WKH VDFUHGQHVV RI WKH VLWH� +RZ FDQ

WKH DEDQGRQHG VKULQH EH VHOI�VXVWDLQLQJ ZLWKRXW H[SORLWLQJ LWV ULFK FXOWXUDO KHULWDJH IRU SURILW"

+RZ GR ZH ILQG WKH EDODQFH EHWZHHQ WUDGLWLRQ DQG PRGHUQLW\ ZKHQ WDONLQJ DERXW UHOLJLRQ�

HVSHFLDOO\ LQ .\RWR� D FLW\ NQRZQ IRU LWV JUDFHIXO EDODQFH RI QHZ DQG ROG" ,V WKHUH D ZD\ IRU WKH

JRYHUQPHQW WR SURPRWH 6KLQWR VLWHV ZLWKRXW VDFULILFLQJ WKH VHSDUDWLRQ RI FKXUFK DQG VWDWH" 7KLV

SDSHU VHWV XS D IUDPHZRUN WR SURYLGH DQVZHUV DQG UHYLWDOL]DWLRQ VROXWLRQV IRU DEDQGRQHG SODFHV

WKURXJK�VXFK�TXHVWLRQV�

,Q WKLV SDSHU� ZH SURYLGH D EDFNJURXQG GHILQLQJ FXOWXUDO KHULWDJH VLWHV DQG KLJKOLJKWLQJ

WKH LPSRUWDQFH RI PDLQWHQDQFH DQG UHYLWDOL]DWLRQ RI VXFK VLWHV WR SUHVHUYH FXOWXUH� KLVWRU\� DQG

UHOLJLRQ DFURVV WKH JOREH� :H DQDO\]HG RWKHU FXOWXUDO VLWHV RXWVLGH RI -DSDQ DQG KRZ RWKHU

SURMHFWV KDYH WDFNOHG UHYLWDOL]DWLRQ WR XQGHUVWDQG KRZ ZH PLJKW DSSURDFK WKLV SURMHFW IRU VKULQHV

LQ 0RXQW ,QDUL� -DSDQ� :H WKHQ H[DPLQHG KRZ WKH ORFDOV DURXQG 0RXQW ,QDUL DQG .\RWR LQWHUDFW

ZLWK WKH VKULQHV DQG WKH VLJQLILFDQFH RI VXFK D VDFUHG VSDFH H[LVWLQJ DQG EHLQJ PDLQWDLQHG� 7KLV

SDSHU RXWOLQHV WKH PHWKRGRORJ\ ZH XVHG WR FROOHFW GDWD DQG XQGHUVWDQG WKH DUHD DURXQG WKH

DEDQGRQHG VKULQH� 7KH PHWKRGRORJ\ SDUW LQFOXGHV RXU LQWHUYLHZ TXHVWLRQ OLVW� VXUYH\ TXHVWLRQ

OLVWV� WHFKQRORJLHV� DQG D PDS RI WKH VKULQHV ZH YLVLWHG WR FROOHFW RXU GDWD� 7KH UHVXOWV VHFWLRQ

LQFOXGHV WKH ILQGLQJV DQG GHOLYHUDEOHV ZH REWDLQHG DW WKH HQG RI WKH SURMHFW� )LQDOO\� ZH FRQFOXGH

E\ H[DPLQLQJ WKH EURDGHU UHSHUFXVVLRQV RI RXU UHVHDUFK RQ VKULQHV� XQGHUVWDQGLQJ WKHLU KLVWRULFDO

LPSRUWDQFH�LQ�-DSDQ�DQG�SUHGLFWLQJ�WKHLU�IXWXUH�UROH�LQ�-DSDQHVH�VRFLHW\�
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����%DFNJURXQG

+XPDQLW\ LV XQLTXHO\ JLIWHG ZLWK D GLDVSRUD RI FXOWXUHV DQG KLVWRU\� 7KH\ PDNH XV XQLTXH

DV D VSHFLHV DQG LPEXH XV ZLWK UDGLFDO GLYHUVLW\ RI WKRXJKW� $OWKRXJK ZRUG�RI�PRXWK DQG� PRUH

UHFHQWO\� ZULWWHQ GRFXPHQWV FDQ FRQYH\ FXOWXUH� RXU JUHDWHVW DQG PRVW LPSUHVVLRQDEOH

GHPRQVWUDWLRQV RI FXOWXUH DUH WKH PRQXPHQWV DQG EXLOGLQJV ZH OHDYH EHKLQG� 7KHVH FDQ ODVW IRU

PLOOHQQLD � FRQVLGHU WKH 6SKLQ[ RI *L]D� $V WKH 6SKLQ[
V EURNHQ QRVH DQG SOXQGHUHG JUDYHV VKRZ�

QDWXUDO DQG PDQPDGH WKUHDWV HURGH HYHQ WKH PRVW ZHOO�FRQVWUXFWHG PRQXPHQWV� 7KXV� LQ -DSDQ

DQG DURXQG WKH ZRUOG� SHRSOH PDNH JUHDW HIIRUWV WR SUHVHUYH DQG SURWHFW WKHLU KLVWRULFDO VLWHV�

3UHVHUYDWLRQ WDNHV PDQ\ IRUPV� DQG WKH VWUDWHJLHV WKDW ZRUN LQ VRPH SDUWV RI WKH ZRUOG GR QRW

QHFHVVDULO\ WUDQVODWH WR RWKHUV� 7KH ORFDO VRFLHW\� JHRJUDSK\� DQG PDWHULDOV SOD\ DQ LQWULQVLF UROH

LQ ILQGLQJ WKH ULJKW VROXWLRQ� ,Q WKH FDVH RI DEDQGRQHG VKULQHV RQ 0RXQW ,QDUL� WKHLU SUHVHUYDWLRQ

KLQJHV RQ WKH 6KLQWR UHOLJLRQ DQG WKH SHRSOH RI .\RWR� 7KH LVVXHV WKDW SODJXH WKHVH FRPPXQLWLHV�

OLNH WKH GLPLQLVKLQJ QXPEHU RI 6KLQWR ZRUVKLSHUV DQG HOGHUO\ XUEDQL]DWLRQ LQ .\RWR� DOVR

VLJQLILFDQWO\�DIIHFW�WKH�VKULQHV�

����&XOWXUDO�+HULWDJH�6LWHV

)URP WKH 8QLWHG 1DWLRQV (GXFDWLRQDO� 6FLHQWLILF� DQG &XOWXUDO 2UJDQL]DWLRQ �81(6&2��

D�FXOWXUDO�KHULWDJH�VLWH�PHHWV�RQH�RI�ILYH�FULWHULD��81(6&2��������

,� 5HSUHVHQW�D�PDVWHUSLHFH�RI�KXPDQ�FUHDWLYH�JHQLXV�

:H RIWHQ UHPHPEHU JUHDW PLQGV RI WKH SDVW WKURXJK WKHLU ZULWLQJ DQG DUW� EXW LQ VRPH FDVHV� WKHLU

LQJHQXLW\ LV RQO\ OHIW EHKLQG LQ WKH PRQXPHQWV DQG VLWHV WKH\ HUHFWHG� &RQVLGHU ,PKRWHS� WKH

(J\SWLDQ DUFKLWHFW ZKR ILUVW HQYLVLRQHG WKH S\UDPLGV� 7KH VWHSSHG S\UDPLGV RI &KHRSV DQG WKH

DQFLHQW�LQVFULSWLRQV�ZLWKLQ�DUH�WKH�RQO\�UHPQDQW�RI�KLV�EULOOLDQW�PLQG�

,,� ([KLELW�DQ�LPSRUWDQW�LQWHUFKDQJH�RI�KXPDQ�YDOXHV��VXFK�DV�GHYHORSPHQWV�LQ�DUFKLWHFWXUH�

7KH VWRU\ RI KXPDQLW\ LV D VWRU\ RI SURJUHVV� DQG LW LV ZULWWHQ LQ RXU DUFKLWHFWXUH� )RU H[DPSOH�

WKH 7DM 0DKDO LV PRUH WKDQ D PHUH PDXVROHXP� ,W UHSUHVHQWV DQ LQWHUFKDQJH RI WUDGLWLRQDO ,QGLDQ

WRROV�DQG�PDWHULDOV�DQG�WKH�LQYDGLQJ�0XJKDO�UHOLJLRQ�DQG�DUFKLWHFWXUH�

,,,� %HDU�XQLTXH�WHVWLPRQ\�WR�FLYLOL]DWLRQ�RU�FXOWXUDO�WUDGLWLRQ��HLWKHU�OLYLQJ�RU�GLVDSSHDUHG�
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,Q VRPH FDVHV� WKH VWRQHV WKH\ PRYHG DQG WKH ZDOOV DUH DOO WKDW LV OHIW RI DQFLHQW FLYLOL]DWLRQV�

)URP WKH P\VWHULRXV FLUFOH LQ D SODLQ (QJOLVK ILHOG DW 6WRQHKHQJH WR WKH H[RWLF PRDL RI (DVWHU

,VODQG��WKHVH�VLWHV�KLQW�DW�WKH�VHFUHWV�RI�D�FXOWXUH�ORQJ�JRQH�

,9� %H DQ RXWVWDQGLQJ H[DPSOH RI D W\SH RI EXLOGLQJ WKDW LOOXVWUDWHV D VLJQLILFDQW VWDJH LQ

KXPDQ�KLVWRU\�

+HULWDJH VLWHV DUH LQVHSDUDEOH IURP WKH EHOLHIV RI WKHLU WLPH SHULRG� LQ VRPH FDVHV� WKH\ DUH WKH

PRVW SURPLQHQW V\PERO RI WKHVH EHOLHIV� 3RQGHU WKH SHUIHFW V\PPHWU\ RI )ORUHQFH
V *UHDW 'RPH�

DQ LQHVFDSDEOH VKRZ RI QHRFODVVLFDO UHELUWK LQ (XURSH� DQG DV LQWHOOLJHQW DQG XQLTXH DV

0LFKHODQJHOR
V�DUW�RU�*DOLOHR
V�DVWURQRP\�

9� %H DQ RXWVWDQGLQJ H[DPSOH RI D WUDGLWLRQDO KXPDQ VHWWOHPHQW RU KXPDQ LQWHUDFWLRQ ZLWK

WKH�HQYLURQPHQW�LQ�ZD\V�QRZ�LPSDFWHG�E\�LUUHYHUVLEOH�FKDQJH�

:H RIWHQ VSHDN RI WKH VKLIWLQJ VDQGV RI WLPH� EXW LQ UHDOLW\� WLPH KDV DOVR VKLIWHG VDQGV �DQG

PRXQWDLQV� ULYHUV� DQG IRUHVWV�� 7KH RQFH WURSLFDO FLW\ RI 8U LQ 6XPHU LV QRZ D GU\ GHVHUW

ZDVWHODQG DV WKH 7LJULV DQG (XSKUDWHV ULYHUV GULHG XS� +RZHYHU� WKH UXLQV UHPDLQ DV D JOLPSVH

LQWR�WKH�VHWWOHPHQW�WKDW�RQFH�H[LVWHG�WKHUH�

,Q VKRUW� WKH PRVW SUHFLRXV KHULWDJH VLWHV DGG LUUHSODFHDEOH NQRZOHGJH WR RXU

XQGHUVWDQGLQJ RI WKH SDVW� 7KHLU LPSRUWDQFH LV GHFLGHG E\ VRFLHW\ DW ODUJH� DV ZH SLFN DQG FKRRVH

ZKLFK�VLWHV�WR�SUHVHUYH�DQG�ZKLFK�WR�FRQVWUXFW�RYHU��6LOYHUPDQ�	�5XJJOHV��������

����&XOWXUDO�+HULWDJH�LQ�-DSDQ

7KH FXOWXUDO KHULWDJH RI -DSDQ VWUHWFKHV EDFN VHYHUDO WKRXVDQG \HDUV� $OWKRXJK PXFK KDV

FKDQJHG RYHU WKDW WLPH� WKH EDVLF WHQHWV RI -DSDQHVH FXOWXUH � 6KLQWR EHOLHIV DQG UHVSHFW IRU QDWXUH

� KDYH UHPDLQHG WKURXJKRXW �,ZDKDVKL� ������ 7KLV LV YLVLEOH LQ WKH DUW DQG DUFKLWHFWXUH RI 6KLQWR

VKULQHV DFURVV WKH FRXQWU\� 0DQ\ RI WKHVH VKULQHV DUH DV ROG DV -DSDQ LWVHOI� 1R RQH NQRZV ZKHQ

H[DFWO\ WKH ILUVW VKULQHV HPHUJHG� EXW HYLGHQFH RI 6KLQWRLVP GDWHV DV IDU EDFN DV WKH �WK FHQWXU\

$' �81(6&2� Q�G��� 8S XQWLO RQO\ UHFHQWO\� LW ZDV GLIILFXOW IRU UHVHDUFKHUV ZLWKLQ DFDGHPLD WR

FRQGXFW UHVHDUFK LQ UHJDUG WR WKH RULJLQV RI 6KLQWRLVP DV D UHOLJLRQ DQG LWV DUFKLWHFWXUH� ,Q VRPH

FDVHV� SHRSOH ZKR ZHUH IRXQG LQYHVWLJDWLQJ 6KLQWRLVP ZHUH VXGGHQO\ ILUHG RU GHPRWHG� ,W KDV

EHHQ WKHRUL]HG WKDW WKH -DSDQHVH JRYHUQPHQW ZDV EHKLQG WKLV LQ WKHLU HIIRUWV WR FRQFHDO DQ\ WLHV
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RI 6KLQWRLVP WR &KLQHVH RU .RUHDQ UHOLJLRQV� DV WR DSSHDU XQLTXH DQG RULJLQDO DV D UHOLJLRQ

�5DWD\��Q�G���

7RGD\� WKH .DQVDL UHJLRQ RI -DSDQ FRQWDLQLQJ .\RWR DQG 0RXQW ,QDUL LV RYHU ���

HWKQLFDOO\ -DSDQHVH� +RZHYHU� LQGLJHQRXV FLYLOL]DWLRQV LQ -DSDQ DOVR KDG DQ LPSDFW RQ 6KLQWRLVP�

7KH -RPRQ SHRSOH ZHUH DQ HDUO\ FLYLOL]DWLRQ RI KXQWHU�JDWKHUHUV WKDW H[LVWHG LQ -DSDQ IURP DERXW

������ %&( WR ��� %&(� 7KH\ ZHUH VSUHDG WKURXJKRXW -DSDQ EXW ZHUH HVSHFLDOO\ DEXQGDQW RQ

WKH PDLQ LVODQG RI +RQVKX �+HULWDJH RI -DSDQ� Q�G�� )URP WKHLU SRWWHU\� UHOLFV� DQG VWRQH FDUYLQJV�

LW LV NQRZQ WKDW WKH -RPRQ FUHDWHG VWRQH FLUFOHV LQ WKH ZRRGV� EXULHG WKHLU GHFHDVHG� DQG SODFHG

FHUHPRQLDO RIIHULQJV RQ JUDYHV �,ELG��� %H\RQG WKLV EHGURFN RI DQLPLVW EHOLHI LQ OLYLQJ VWRQHV� WKH

HYLGHQFH RI -RPRQ LQIOXHQFH RQ 6KLQWR EHOLHIV LV OLPLWHG� KRZHYHU� D UHOLJLRQ H[WUHPHO\ FORVH WR

PRGHUQ 6KLQWR EHJDQ EHLQJ SUDFWLFHG GXULQJ WKH <D\RL SHULRG ODVWLQJ IURP ��� %&( WR ��� &(

GLUHFWO\�IROORZLQJ�WKH�-RPRQ�SHULRG��&DUWZULJKW��������

7KH <D\RL SHRSOH ZHUH D FRPELQDWLRQ RI LQGLJHQRXV -RPRQ DQG LPPLJUDWLQJ WULEHV IURP

.RUHD DQG &KLQD �5RGULJXH]� ������ 6RPH KLVWRULDQV VHH 6KLQWR DV WKH UHVXOW RI WKLV FXOWXUDO

FROOLVLRQ� 6RPH EHOLHYH WKDW 6KLQWR LV D SXUHO\ -DSDQHVH UHOLJLRQ WKDW SUHGDWHV WKH <D\RL SHULRG�

1R RQH KDV SURYHG HLWKHU WKHRU\� EXW UHJDUGOHVV� 6KLQWR DUW DQG WUDGLWLRQV ZHUH VLJQLILFDQWO\

VKDSHG E\ WKHVH SUHKLVWRULF SHRSOH �,ELG��� 1RWH WKDW WKH LQGLJHQRXV 6KLQWR UHOLJLRQ ORRNHG

GLIIHUHQW IURP 6KLQWR UHOLJLRQ WRGD\� 7KLV FDQ EH H[SODLQHG E\ WKH LQIOXHQFHV RI %XGGKLVP WKDW

DURVH LQ WKH �WK FHQWXU\ %&(� :KLOH 6KLQWRLVP DQG %XGGKLVP H[LVW DV VHSDUDWH FKDUDFWHUL]DWLRQV

RI�UHOLJLRQ�WRGD\��ERWK�FRQWDLQ�QXDQFHV�DQG�LQIOXHQFHV�RI�RWKHU�UHOLJLRQV�

2ULJLQV�RI�6KLQWR�6KULQHV�LQ�.\RWR

)RU WKH ORFDO UHVLGHQWV RI .\RWR DQG 0RXQW ,QDUL� WKHVH 6KLQWR KHULWDJH VLWHV UHSUHVHQW

PXFK PRUH WKDQ PHUH YDFDWLRQ VLWHV� :LWK WKH LPPHQVH QXPEHU RI VKULQHV GLVSHUVHG DURXQG

0RXQW ,QDUL� VKULQHV WUXO\ VHUYH DV D XQLI\LQJ FHQWHU IRU VXUURXQGLQJ QHLJKERUKRRGV DQG UHVLGHQWV

LQ D SROLWLFDO� HFRQRPLF� DQG WHUULWRULDO VHQVH� 7R ORFDOV� VKULQHV DUH YLHZHG QRW VLPSO\ DV D

VWUXFWXUH RU ORFDWLRQ� EXW DV WKH FRQQHFWLRQ EHWZHHQ KXPDQLW\ DQG WKH FRXQWOHVV HOHPHQWV RI

QDWXUH��1HOVRQ��������

7KH JHRJUDSKLFDO ORFDWLRQ RI VKULQHV SOD\V D VLJQLILFDQW UROH LQ WKH SUDFWLFHV DVVRFLDWHG

ZLWK WKHP� DV LW LV EHOLHYHG WKDW VSHFLILF GHLWLHV� DOVR UHIHUUHG WR DV NDPL� SURWHFW SDUWLFXODU

JHRJUDSKLFDO DUHDV� (DFK VKULQH XVXDOO\ KDV DW OHDVW RQH DVVRFLDWHG GHLW\� DQG YLVLWRUV SUD\ WR
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WKRVH GHLWLHV� .DPL DUH EHOLHYHG WR OLYH LQ WKH IRUHVW� ZRRGV� DQG JURYHV� $GGLWLRQDOO\� DFFRUGLQJ

WR WKH 6KLQWR UHOLJLRQ� ZKHQ DQ LQGLYLGXDO SDVVHV DZD\� WKH\ UHWXUQ WR QDWXUH DV D VSLULW� %HFDXVH

RI WKLV EHOLHI� PRVW VKULQHV FDQ EH IRXQG ZLWKLQ QDWXUH� 7KH IRUHVWV� ZRRG� DQG JURYHV HVWDEOLVKHG

QH[W WR VKULQHV DUH FDOOHG FKLQMX�QR�PRUL� 7KH\ DUH DQ LPSRUWDQW IHDWXUH RI 6KLQWR VKULQHV�

:KHWKHU RQ WKH WRS RI D PRXQWDLQ� DORQJ D ULYHU� RU LQ D IRUHVW� VKULQHV DUH D SODFH WR ZRUVKLS

QDWXUH GHLWLHV DQG WKRVH ZKR KDYH SDVVHG DQG KDG WKHLU VSLULWV UHWXUQHG WKHUH� ,Q DQFLHQW WLPHV�

PRVW SUD\HUV ZLVKHG IRU DEXQGDQW KDUYHVWV RI JUDLQ� YDULRXV UDLQ FRQGLWLRQV IRU LGHDO FURS

JURZWK� DQG JHQHUDO SHDFH WKURXJKRXW WKH QDWLRQ� $V WLPH SDVVHG DQG ORFDO FLUFXPVWDQFHV

FKDQJHG� SUD\HUV DOVR GLIIHUHG� ZLWK ORFDOV SUD\LQJ IRU VRFLDO VWDWXV ERRVWV DV RSSRVHG WR OLIH

QHFHVVLWLHV� VXFK DV JRRG PDWFKHV LQ PDUULDJH� 0RUH UHFHQW SUD\HUV IRFXV RQ SURVSHULW\ LQ

EXVLQHVVHV� KRXVHKROG VDIHW\� DQG LPSURYHPHQW LQ WKH SHUIRUPLQJ DUWV �)XVKLPL ,QDUL 7DLVKD�

Q�G���

)RU H[DPSOH� .DPR 5LYHU LV RQH RI WKH WZR PDLQ ULYHUV WKDW IORZ WKURXJK .\RWR� DV

VKRZQ LQ )LJXUH �� &DOOHG WKH ³ULYHU RI ZLOG GXFNV�´ WKH .DPR 5LYHU IORZV IURP WKH PRXQWDLQV

QRUWK RI .\RWR GRZQ WRZDUGV WKH VRXWK RI WKH FLW\ �.LPRWD� Q�G��� $ORQJ WKH ULYHU� D PXOWLWXGH RI

6KLQWR VKULQHV ZRUVKLSV YDULRXV GHLWLHV DVVRFLDWHG ZLWK WKH ULYHU DQG RWKHU QDWXULVWLF DVSHFWV RI

WKH .DPR 5LYHU� 7KH .DPR VKULQHV� ORFDWHG WRZDUGV WKH QRUWKHUQ SDUW RI WKH ULYHU� DUH WZR PDMRU

6KLQWR VKULQHV � .DPLJDPR 6KULQH DQG 6KLPRJDPR 6KULQH� ZKLFK DUH GHGLFDWHG WR WKH 6KLQWR

GHLW\ RI WKXQGHU� 2WKHU VKULQHV� DV ZHOO DV %XGGKLVW WHPSOHV DORQJ WKH .DPR 5LYHU� DUH GHGLFDWHG

WR YDULRXV ZDWHU DQG HOHPHQWDO GHLWLHV� $GGLWLRQDOO\� VRPH VKULQHV RQ 0RXQW ,QDUL DUH RQ VWUHDPV

WKDW EUDQFK RII WKH .DPR 5LYHU� 3HRSOH ZRXOG RIWHQ YLVLW WKHVH VKULQHV DORQJ WKH .DPR 5LYHU DQG

VPDOOHU VWUHDPV WKDW DUH FRQQHFWHG WR WKH .DPR 5LYHU WR SUD\ IRU IDYRUDEOH ZHDWKHU FRQGLWLRQV

DQG�IORRG�SUHYHQWLRQ�
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)LJXUH����.DPR�5LYHU��³ULYHU�RI�ZLOG�GXFNV´�

)XVKLPL�,QDUL�DQG�6XUURXQGLQJ�6KULQHV

)XVKLPL ,QDUL 7DLVKD LV WKH KHDG VKULQH LQ .\RWR� ,W LV PDGH XS RI WKRXVDQGV RI WRULL JDWHV

RI LPSUHVVLYH PDJQLWXGH DQG LV WKH OHDGHU RI WKH WKLUW\ WKRXVDQG VXE�VKULQHV LQ WKH FLW\� ,W ZDV

IRXQGHG LQ ��� E\ WKH +DWD IDPLO\ DQG LQ ��� PRYHG WR LWV FXUUHQW ORFDWLRQ� ,W SUHGDWHV WKH PRYH

RI WKH FDSLWDO WR .\RWR LQ ���� ,Q WKH +HLDQ 3HULRG� VSHFLILFDOO\ LQ ���� WKH VLWH EHFDPH LPSHULDO

SDWURQDJH DQG ZDV GHVLJQDWHG WKH KLJKHVW UDQN IRU 6KLQWR VKULQHV� 7KH HPSHURU DW WKH WLPH IHOO LOO

DQG LQ RUGHU WR DSSHDVH WKH JRGV LW ZDV DSSRLQWHG VXFK KLJK VWDWXV DQG SRZHU� 7KH VWUXFWXUH DV

ZH NQRZ LW WRGD\ ZDV FRQVWUXFWHG LQ ���� DQG QDPHG ,PSRUWDQW &XOWXUDO 3URSHUW\ RI -DSDQ

�$VDQR� ������ 7KH VLWH VLWV DW 0RXQW ,QDUL
V EDVH� WKH ILUVW 6KLQWR VKULQH WRXULVWV YLVLW� 7KH KLNH

WRZDUG WKH PRXQWDLQ
V VXPPLW WDNHV DURXQG � KRXUV LQ WRWDO� 7KH KDOIZD\ SRLQW LV FDOOHG WKH

<RWVXWVXML LQWHUVHFWLRQ� ZKHUH PRVW KLNHUV VWRS� *DWH GHQVLW\ GHFUHDVHV ZKLOH KLNLQJ XS WKH

PRXQWDLQ� VR WKHUH LV OHVV DQG OHVV WR VHH DV WUDYHOLQJ DORQJ LW �-DSDQ�JXLGH� ������ $V D UHVXOW� WKH

�



KLJKHU VKULQHV DUH SUREOHPDWLF� DQG� EHFDXVH RI WKH DJLQJ SRSXODWLRQ� PDQ\ VLWHV ODFN D ZRUNLQJ

FRPPXQLW\�WR�WDNH�FDUH�RI�WKHP�

7KH VKULQH ZH ZLOO EH PDLQO\ ZRUNLQJ RQ LV FDOOHG 6KLUDKLJH 'DLMLQ �ⓑ㨈኱⚄�� 7KRXJK

WKH LQIRUPDWLRQ RQOLQH LV VFDUFH UHJDUGLQJ GRFXPHQWDWLRQ DQG WKH KLVWRU\ RI WKH VKULQH� WKHUH DUH D

IHZ WKLQJV WR QRWH DERXW WKH VLWH� ,W LV FRQYHQLHQWO\ ORFDWHG �� PLQXWHV DZD\ IURP WKH KHDG VKULQH

)XVKLPL ,QDUL 7DLVKD DQG D �� PLQXWH ZDON IURP 6KLFKLMR 6WDWLRQ� ,W LV RQ WKH QRUWKHUQ VORSHV RI

0RXQW ,QDUL LQ WKH ZRRGV EHKLQG D VXEXUEDQ QHLJKERUKRRG� $ORQJVLGH LW� LV D ZDWHUIDOO OHDGLQJ WR

D�VWUHDP�DQG�D�SDWKZD\�WR�RWKHU�VKULQHV�LQ�WKH�DUHD��$OO�WKH�VKULQHV�DUH�GHGLFDWHG�WR�,QDUL� SDWURQ

RI ULFH DQG IHUWLOLW\� 7KH\ DUH GHFRUDWHG ZLWK IR[HV DQG UHG WRULL� OLQNLQJ WKHP VSLULWXDOO\ WR

)XVKLPL ,QDUL 7DLVKD� 7KH ELJJHVW VKULQH LQ WKH VSDFH LV )XVKLNXUD 7DLVKD� WKH FDYH VKULQH�

DGMDFHQW WR 6KLUDKLJH MXVW D IHZ VWHSV EHORZ LW� %RWK SODFHV DUH PRVWO\ DEDQGRQHG� 7KHLU VWDWH LV

QRW LQ UXLQV DV ZH LQLWLDOO\ WKRXJKW� PRUH VR XQNHPSW� /HDYHV VSUDZO DFURVV WKH VLWH SDWK� DQG

ZHHGV DQG PRVV JURZ RYHU WKH VWUXFWXUHV� 7KHUH LV D KRXVH EHVLGH ERWK VKULQHV WKDW ZDV

SUHYLRXVO\ LQKDELWHG E\ WKH VKULQH
V FDUHWDNHUV� 1RZ� LW KDV EHHQ YDFDQW IRU GHFDGHV� $ FXUUHQW

SLFWXUH�RI�6KLUDKLJH�'DLMLQ�FDQ�EH�IRXQG�LQ�$SSHQGL[�,�

&XVWRPV�DQG�7UDGLWLRQV�RI�6KLQWRLVP

$W LWV FRUH� 6KLQWRLVP KDV QR UXOHV RU GRJPDV� ,QVWHDG� LW LV D UHOLJLRQ RI KRO\ QDWXUH VLWHV�

ZDWHUIDOOV� IRUHVWV� DQG RWKHU SODFHV� 7KH KRO\ VLWHV DUH PDUNHG E\ UHG WRULL JDWHV DQG VKLPHQDZD

URSHV PDGH RI KHPS DQG DGRUQHG ZLWK ZKLWH FORWK SDWWHUQV �7HXXZHQ HW DO�� ������ 6XEWOH

GLIIHUHQFHV LQ WKH VKDSH RI WKH WRULL
V NDVDNL �WRS�EDU� DQG QXNL �FURVV�EDU� DV ZHOO DV WKH DQJOH RI

WKH SRVWV LQGLFDWH ZKLFK SULPDO JRG� RU NDPL� LV ZRUVKLSHG DW WKH VKULQH �<DPDJXFKL� ������ 7KH

VKDSH LPLWDWHV WZR WUHHV ZLWK EUDQFKHV RYHUODSSLQJ DQG D ELUG SHUFKHG LQ WKH PLGGOH� 3DVVLQJ

WKURXJK LV EHOLHYHG WR SXULI\ YLVLWRUV EHIRUH WKH\ HQWHU WKH VKULQH �0DQDEX�VDQ� ������ ,Q DOO

VKULQHV�FRQQHFWHG�WR�WKH�)XVKLPL�,QDUL�VKULQHV��WKH�WRULL�DUH�DOO�,QDUL�WRULL��DV�VKRZQ�LQ�)LJXUH���
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)LJXUH����$W�)XVKLPL�,QDUL�LQ�.\RWR��WKH�PRVW�FRPPRQ�W\SH�RI�7RULL�LV�WKH�,QDUL�WRULL�ZLWK�FXUYHG

NDVDNL�DQG�ZLGHQHG�EDVH�DW�WKH�ERWWRP�RI�WKH�SRVWV�

,Q DGGLWLRQ WR WKH WRULL� VKLPHQDZD VWUDZ URSHV DOVR PDUN WKH ERUGHUV RI 6KLQWR VDFUHG

VSDFHV� VKRZQ LQ )LJXUH �� 7KH\ DUH GUDSHG RYHU WRULL� HQFLUFOH VDFUHG WUHHV� DQG DUH HYHQ JLYHQ

DV EHOWV WR WRS VXPR ZUHVWOHUV VLQFH WKH\ DUH EHOLHYHG WR EH EOHVVHG E\ WKH JRGV �<DPDJXFKL�

������ 7KH VKLPHQDZD DUH GHFRUDWHG ZLWK VWULSHV RI ZKLWH FORWK FDOOHG QXVD� 6RPH EHOLHYH WKH\

UHSUHVHQW�WKH�KDQGV�RI�WKH�(PSHURU�UHDFKLQJ�RXW�WR�SURYLGH�D�EOHVVLQJ��,ELG���

�



)LJXUH����6KLPHQDZD�URSHV�SURWHFW�WKH�JUHDW�����\HDU�ROG�WUHH�DW�*RVKD�'DLP\RMLQ�RQ�WKH�EDFN

VORSHV�RI�)XVKLPL�,QDUL�

6KLQWR VKULQHV SOD\ KRVW WR D QXPEHU RI IHVWLYDOV WKURXJKRXW WKH \HDU� :KLOH HDFK VKULQH

KRVWV GLIIHUHQW IHVWLYDOV� PRVW KRVW D IHVWLYDO LQ ODWH 2FWREHU RU HDUO\ 1RYHPEHU WR FHOHEUDWH

DXWXPQ �/LWWOHWRQ� ������ $W )XVKLPL ,QDUL� WKLV IHVWLYDO LV FDOOHG +LWDNL�VDL �)LJXUH ��� 3ULHVWV

EXUQ SUD\HU VWLFNV RQ PDVVLYH FHGDU S\UHV DQG SHUIRUP D VORZ HODERUDWH GDQFH FDOOHG NDJXUD�

7KLV IHVWLYDO LV PHDQW WR VXPPRQ WKH NDPL� ,QDUL� EDFN IURP WKH ULFH ILHOGV WR UHVW DW WKH VKULQH� ,W

EULQJV IRUWXQH DQG JRRG OXFN WR WKRVH ZKR JDWKHU WKHUH WR ZHOFRPH KHU UHWXUQ �1LZDND� Q�G���

)XVKLPL ,QDUL DQG PDQ\ RWKHU VKULQHV DOVR KRVW VKLFKL�JR�VDQ� ZKLFK WUDQVODWHV GLUHFWO\ WR

µ�����¶� D IHVWLYDO ZKHUH FKLOGUHQ RI WKRVH WKUHH DJHV DUH EOHVVHG E\ WKH NDPL� 7KHUH DUH DOVR

��



VSULQJ IHVWLYDOV WR SUD\ IRU ERXQWLIXO FURSV DQG PDVVLYH IORDW IHVWLYDOV LQ WKH VXPPHU� WKH ELJJHVW

RI�ZKLFK�LV�*LRQ�0DWVXUL�LQ�.\RWR��0DQDEX�VDQ��������

)LJXUH����7KH�FHGDU�ILUHV�DW�+LWDNL�6DL�SURGXFH�D�WKLFN�VLOYHU�VPRNH�WKDW�FRYHUV�WKH�HQWLUH

FHUHPRQLDO�JURXQGV�

7KRXJK 6KLQWRLVP KROGV DOO QDWXUH WR EH VDFUHG� FHUWDLQ SODQWV DQG DQLPDOV DUH HVSHFLDOO\

LPSRUWDQW� )RU H[DPSOH� WKH -DSDQHVH FHGDU� RU VXJL� LV UHYHUHG WKURXJKRXW WKH FRXQWU\ IRU LWV

VWUDLJKW VROLG WUXQNV� 6KLQWR VLWHV DUH RIWHQ VXUURXQGHG E\ SURWHFWHG VKULQH IRUHVWV RI VXJL

�2PXUD� ������ 7KHVH WUHHV FDQ JURZ VWHDGLO\ IRU VHYHUDO KXQGUHG \HDUV� 7KHLU WUXQNV RIWHQ

PHDVXUH RYHU D PHWHU ZLGH �2NDPXUD�VDQ� ������ $QRWKHU VDFUHG SODQW LV WKH VDNDNL WUHH� DV

VKRZQ LQ )LJXUH �� ,WV ZD[\ JUHHQ V\PPHWULF OHDYHV DUH RIWHQ XVHG LQ 6KLQWR ULWXDOV WR VXPPRQ D

GHLW\ DQG EOHVV WKH IRRG EHIRUH LW LV RIIHUHG WR WKH NDPL �0DQDEX�VDQ� ������ 7KH UHG VRLO ZKLFK

VDNDNL JURZV EHVW LQ� PRVW FRPPRQ RQ WKH VRXWKHUQ LVODQGV RI .\XVKX DQG 6KLNRNX� LV DOVR XVHG

��



WR PDNH WKH UHG G\H WKDW JLYHV WRULL JDWHV WKHLU VLJQDWXUH FRORU �,ELG��� ,W LV ULFK LQ PHUFXU\ DQG

RWKHU�SUHVHUYLQJ�PLQHUDOV�WKDW�WUDGLWLRQDOO\�SUHYHQWHG�WKH�ZRRGHQ�JDWHV�IURP�URWWLQJ�

)LJXUH����6DNDNL�EXVKHV�JURZ�VSRUDGLFDOO\�LQ�WKH�ZRRGV�VXUURXQGLQJ�)XVKLPL�,QDUL�

,QVLGH WKH SURWHFWLRQ RI WKH WRULL DQG VKLPHQDZD� 6KLQWR VKULQHV FRQWDLQ LQVFULEHG VWRQHV

ZKLFK QDPH WKH NDPL DQG VRPHWLPHV GLVSOD\ D VKRUW SUD\HU� $ORQJVLGH WKH VWRQHV LV DQ

DVVRUWPHQW RI JLIWV SODFHG WKHUH E\ ZRUVKLSHUV� 7KHVH LQFOXGH VPDOO FDQGOHV� LQFHQVH� IODVNV RI

VDNH� WHD ELVFXLWV� DQG PLQLDWXUH WRULL JDWHV� ,Q DGGLWLRQ� WKHUH LV DQ RIIHULQJ ER[ ZKHUH ZRUVKLSHUV

FDQ�WRVV�FRLQV�

,Q DGGLWLRQ WR VWRQHV DQG JLIWV� ODUJHU VKULQHV FRQWDLQ VWDWXHV UDQJLQJ IURP DQLPDOV WR

%XGGKDV WR UHSUHVHQWDWLRQV RI WKH NDPL� 1HDU )XVKLPL ,QDUL� VKULQHV RIWHQ FRQWDLQ VWRQH IR[

VWDWXHV� VXFK DV WKRVH VKRZQ LQ )LJXUH �� ,QDUL LV WKH JRGGHVV RI WKH KDUYHVW� DQG WKH IR[HV DUH

EHOLHYHG WR GULYH DZD\ UDWV DQG SHVWV WKDW ZRXOG UXLQ D KHDOWK\ FURS �<DPDJXFKL� ������ 7KH

IR[HV DUH RIWHQ FORWKHG LQ UHG ELEV WR SURWHFW WKHP DJDLQVW GHPRQV DQG HYLO VSLULWV �0DQDEX�VDQ�

������ 6KULQHV DOVR VRPHWLPHV KROG -L]R �%XGGKD� VWDWXHV� VDFUHG WR FKLOGUHQ� RU )XGR 0\RR� D

%XGGKLVW�NLQJ�EHOLHYHG�WR�VOD\�GHPRQV�DQG�IHQG�RII�HYLO�

��



)LJXUH����7KH�VWRQH�IR[HV�RIWHQ�FDUU\�REMHFWV�LQ�WKHLU�PRXWKV�VXFK�DV�WKH�NH\�WR�,QDUL
V�JUDQDU\��D

VFUROO��RU�D�SUHFLRXV�MHZHO�

7KRXJK 6KLQWRLVP ZDV LQIOXHQFHG E\ RXWVLGHUV DV IDU EDFN DV WKH <D\RL SHULRG� D PDMRU

WUDQVIRUPDWLRQ RFFXUUHG LQ WKH �WK DQG �WK FHQWXULHV ZLWK WKH DUULYDO RI %XGGKLVW DQG &RQIXFLDQ

LGHDOV IURP &KLQD� 1HZ DUFKLWHFWXUDO VW\OHV OLNH WKH ��SRVW JDWHV WUDGLWLRQDO WR %XGGKLVP DQG

&KLQHVH�VW\OH FXUYHG JDEOH URRIV EHFDPH DVVLPLODWHG LQWR 6KLQWR DUFKLWHFWXUH �5XMLYDFKDUDNXO HW

DO�� ������ 2Q )XVKLPL ,QDUL� WKH VKULQHV EHFDPH VXUURXQGHG E\ WHPSOHV DQG LQ VRPH FDVHV� HYHQ

VKDUHG WKH VDPH JURXQGV �0DQDEX�VDQ� ������ 7KHUH ZDV EDFNODVK� HYLGHQFHG E\ VRPH 6KLQWR

SULHVWV EHJLQQLQJ WR UHVHDUFK NRVKLQWR� D VXSSRVHG SUHKLVWRULF YHUVLRQ RI 6KLQWR WKDW LV SXUHO\

-DSDQHVH��+LUDL��������

,Q WKH ����V� WKH -DSDQHVH JRYHUQPHQW IRUPDOL]HG 6KLQWRLVP LQWR D VWDWH UHOLJLRQ ZLWK

VHFWV IRU YDULRXV GHLWLHV NQRZQ DV NDPL� $V WKH UHOLJLRQ JUHZ� VKULQHV EHJDQ VSULQJLQJ XS DFURVV

WKH QDWLRQ� SURYLGLQJ -DSDQHVH SHRSOH D SODFH RI ZRUVKLS� $IWHU :RUOG :DU ,,� 6WDWH 6KLQWRLVP

FROODSVHG� $V -DSDQ LQGXVWULDOL]HG� SHRSOH PRYHG LQWR WKH FLW\ WR SXUVXH MREV� 6HSDUDWHG IURP WKH

��



UXUDO VKULQHV FHQWUDO WR 6KLQWRLVP� WKH ORFDOV¶ EHOLHIV IDGHG� +RZHYHU� VRRQ QHZ VKULQHV ZHUH

EXLOW FORVHU WR WKH FLW\� 7KH\ EHFDPH IRFL IRU ZHGGLQJV DQG OXFN FHUHPRQLHV� ,Q PDQ\ ZD\V� WKLV

VKLIWHG -DSDQ EDFN WRZDUGV WKH WUDGLWLRQDO 6KLQWR IDLWK �5DWD\� Q�G��� $V GHPRQVWUDWHG E\ 6WDWH

6KLQWR DQG WKH VXEVHTXHQW UHWXUQ WR QDWXULVWLF EHOLHIV� 6KLQWRLVP RFFXSLHV D IOH[LEOH UROH LQ

-DSDQHVH VRFLHW\� ,W HYROYHV ZLWK SHRSOH
V DQG JRYHUQPHQW
V QHHGV ZKLOH PDLQWDLQLQJ DQ LQWULQVLF

UROH LQ WKH -DSDQHVH FRQVFLRXVQHVV �0DQDEX�VDQ� ������ (YHQ -DSDQHVH SHRSOH ZKR VHOI�LGHQWLI\

DV %XGGKLVWV RIWHQ VWLOO IROORZ 6KLQWR WUDGLWLRQV RI ELUWK DQG FKLOGKRRG IHVWLYDOV� 6KLQWR� OLNH WKH

VDFUHG�EDPERR��VSULQJV�EDFN�IURP�H[WHUQDO�IRUFHV�WKDW�WU\�WR�PROG�LW�LQWR�DQ�XQQDWXUDO�IRUP�

7RGD\� 6KLQWR VKULQHV RFFXS\ D QHZ UROH LQ -DSDQHVH VRFLHW\� ,Q DGGLWLRQ WR WKHLU

WUDGLWLRQDO UROH RI SURYLGLQJ ORFDOV D SODFH RI ZRUVKLS� WKH VKULQHV DUH D \HDUO\ DWWUDFWLRQ WR

PLOOLRQV RI SLOJULPV DQG IRUHLJQ WRXULVWV �<RXQJ�6RRN HW DO�� ������ 7KHUH DUH DERXW ������

DFWLYH VKULQHV DFURVV -DSDQ DQG WKRXVDQGV PRUH ORFDO VKULQHV� 7KH\ DOVR KRVW YDULRXV IHVWLYDOV

UDQJLQJ IURP 1HZ <HDU
V FHOHEUDWLRQV WR KDUYHVW ULWXDOV �%%&� ������ 7KH VKULQHV KDYH D

PXOWLIDFHWHG UROH LQ VRFLHW\� WKH\ SURWHFW PDQ\ IRUHVWV� ZDWHUIDOOV� DQG ULYHUV EHOLHYHG WR KRVW

VDFUHG NDPL� 7R WKH QHZ JHQHUDWLRQ� WKH\ DUH EHWWHU NQRZQ DV WKH VHWWLQJ IRU *KLEOL PRYLHV OLNH

6SLULWHG $ZD\� 6RPH VFKRODUV HYHQ DVN� �,V *KLEOL D PRGHUQ NDPL"� 8QGRXEWHGO\� WKH 6KLQWR

VKULQHV�DUH�VWLOO�SLYRWDO�WR�-DSDQHVH�FXOWXUH��<RXQJ�6RRN�HW�DO���������

����&XOWXUDO�6KLIWV�DQG�WKH�1HHG�IRU�5HYLWDOL]DWLRQ

$V SUHYLRXVO\ HVWDEOLVKHG� FXOWXUDO KHULWDJH LV YLWDO WR FRQYH\LQJ DQG XQGHUVWDQGLQJ KRZ

KXPDQV DFW� EHOLHYH� DQG GUHDP� &XOWXUDO KHULWDJHV FDQ FRPH LQ WDQJLEOH REMHFWV OLNH PRQXPHQWV�

EXLOGLQJV� DQG VKULQHV� LQWDQJLEOH IRUPV RI KHULWDJH LQFOXGH VWRULHV DQG H[SHULHQFHV� %\

SUHVHUYLQJ DQG HYHQ UHYLWDOL]LQJ FXOWXUDO KHULWDJH� KXPDQV FDQ SDVV RQ XQLTXH FXOWXUDO GLYHUVLW\

WR IXWXUH JHQHUDWLRQV� $ QHHG IRU UHYLWDOL]DWLRQ RI FXOWXUDO KHULWDJHV RFFXUV GXH WR D FDVFDGH RI

LVVXHV VWHPPLQJ IURP VRFLDO WUHQGV RI IDPLO\ OLIH WR WKH RYHUDOO DJLQJ VRFLHW\ LQ -DSDQ� 6LQFH

::,,� ZHVWHUQ WUHQGV KDYH LQIOXHQFHG WKHVH FXOWXUDO VKLIWV DQG FKDQJHV WR WKH UXUDO SRSXODWLRQ

ODQGVFDSH�

��



6KLIWV�LQ�*HQGHU�DQG�6RFLDO�1RUPV

6RFLHW\¶V SDUDGLJP RI WUDGLWLRQDO IDPLO\ OLIH ZDV FOHDUO\ UHIOHFWHG LQ WKH UXUDO PLQGVHWV LQ

-DSDQ� 0HQ DQG ZRPHQ ZHUH H[SHFWHG WR JR RII WR ZRUN DW WKH DJH RI ILIWHHQ �7DQDND 	

,ZDVDZD� ������ 7KH HOGHVW VRQ ZDV H[SHFWHG WR WDNH FDUH RI WKH IDPLO\ DQG EHFRPH WKH

VXFFHVVRU ZKHQ LW ZDV WLPH WR GR VR �,ELG��� $GGLWLRQDOO\� PDUULDJHV ZHUH PDLQO\ DUUDQJHG GXH WR

WKH VHSDUDWH QDWXUH RI PHQ DQG ZRPHQ �,ELG��� +RZHYHU� WKH FRQMXJDO IDPLO\ V\VWHP ZDV

HVWDEOLVKHG LQ ���� XQGHU WKH QHZ SRVW�ZDU FRQVWLWXWLRQ WR VXSSRUW LQGLYLGXDOV RYHU WKH

WUDGLWLRQDO�IDPLO\�V\VWHP��,ELG����$V�D�UHVXOW��DUUDQJHG�PDUULDJHV�ZHUH�QR�ORQJHU�WKH�QRUP�

3RVW�ZDU -DSDQ EHJDQ H[SHULHQFLQJ D GHFUHDVH LQ ELUWK UDWH DQG IHUWLOLW\ UDWH DQG DQ

LQFUHDVH LQ WKH SRSXODWLRQ
V ORQJHYLW\� &XUUHQW WUHQGV VKRZ WKDW \RXQJHU JHQHUDWLRQV GHYLDWH IURP

WKH WUDGLWLRQDO LGHDV RI VHWWOLQJ GRZQ DW D \RXQJHU DJH� 7KH HFRQRPLF ERRP DIWHU ::,, DQG

UDSLG XUEDQL]DWLRQ SUHVHQWHG PRUH HPSOR\PHQW RSSRUWXQLWLHV IRU PHQ DQG ZRPHQ�

&RUUHVSRQGLQJO\� WKH\ DGRSWHG QHZ LGHDV RI PRYLQJ WR XUEDQ DUHDV WR SXUVXH KLJKHU HGXFDWLRQ

DQG EHWWHU MREV WR HVFDSH IDPLO\ REOLJDWLRQV� &RQVHTXHQWO\� WKH QXPEHU RI -DSDQHVH PDUULDJHV LV

IHZHU DQG WHQGV WR KDSSHQ ODWHU LQ OLIH WKDQ LQ SUHYLRXV \HDUV� $V D UHVXOW� XQGHUSRSXODWHG UXUDO

DUHDV KDYH ORZ IHUWLOLW\ DQG D KLJK SURSRUWLRQ RI PLGGOH�DJHG VLQJOHV� 7KH OLIHWLPH FHOLEDF\ UDWH

EHWZHHQ ���� DQG ���� RI QHYHU�PDUULHG DW DJHV ��±�� DQG ��±��� LQFUHDVHG IURP ����� WR

������ IRU PHQ� DQG ����� WR ����� IRU ZRPHQ �1DWLRQDO ,QVWLWXWH RI 3RSXODWLRQ DQG 6RFLDO

6HFXULW\ 5HVHDUFK� ������ )HZHU PDUULDJHV FRQWULEXWH WR ORZ IHUWLOLW\ UDWHV DQG WKH RYHUDOO DJLQJ

SRSXODWLRQ RI -DSDQ� $V WKH -DSDQHVH IDPLO\ PRGHO FKDQJHV� WUDGLWLRQ VORZO\ IDGHV DV ZHOO DV DQ

HPSKDVLV RQ IDLWK� ³7KH VWDWH LV YHU\ FRQVHUYDWLYH DQG ZDQWV WR PDLQWDLQ WKH KHWHURQRUPDWLYLW\ RI

PDUULDJH DQG WKLV SLQN�DQG�EOXH� ELQDU\ V\VWHP RI WKH VH[XDO DQG JHQGHUHG GLYLVLRQ RI ODERU�´

5REHUWVRQ VDLG� �3DUNHU� ������ 7KH \RXQJHU JHQHUDWLRQV
 VKLIWLQJ SHUVSHFWLYH RQ IDPLO\ OLIH DQG

WKHLU�PLJUDWLRQ�LQWR�PRUH�XUEDQ�DUHDV�KDYH�OHG�WR�WKH�DEDQGRQPHQW�RI�PDQ\�KRPHV�

8UEDQ�0LJUDWLRQ�GXH�WR�FXOWXUDO�VKLIWV

,Q WKLV FRQWH[W� ³XUEDQ PLJUDWLRQ´ LV EHLQJ XVHG WR GHVFULEH WKH PRYHPHQW RI WKH -DSDQHVH

SRSXODWLRQ IURP UXUDO DUHDV WR XUEDQ DUHDV WR SXUVXH GLIIHUHQW RSSRUWXQLWLHV� 8UEDQ PLJUDWLRQ RI

\RXQJHU LQGLYLGXDOV KDV FRQWULEXWHG WR WKH DEDQGRQPHQW RI PDQ\ KRPHV DQG� LQ WXUQ� WKH

DEDQGRQPHQW RI UHOLJLRXV VLWHV OLNH WHPSOHV DQG VKULQHV� ,Q UXUDO SODFHV OLNH ,ZDWH 3UHIHFWXUH DQG

2VKX�&LW\� WKH SRSXODWLRQ KDV GURSSHG DERXW �� RYHU �� \HDUV �7UDSKDJDQ� ������ 7KH QHW XUEDQ

��



PLJUDWLRQ YDOXH RI ,ZDWH 3UHIHFWXUH LQ ���� ZDV ������ SHRSOH �,ELG��� $FFRUGLQJO\� 7RN\R KDG D

PLJUDWLRQ UDWH RI ������ PLJUDQWV LQWR WKH FLW\ LQ ���� �,ELG��� 8UEDQ PLJUDWLRQ KDV H[DFHUEDWHG

WKH DOUHDG\ GHFOLQLQJ SRSXODWLRQ FDXVHG E\ ORZ IHUWLOLW\ UDWHV� 2Q WKH UXUDO VLGH� XUEDQ PLJUDWLRQ

KDV OHIW PDQ\ KRPHV HPSW\ DQG DEDQGRQHG� $Q HVWLPDWHG ��� PLOOLRQ KRPHV DUH FXUUHQWO\ YDFDQW

LQ -DSDQ� DSSUR[LPDWHO\ ��� RI DOO KRXVHV DQG UHVLGHQFHV QDWLRQZLGH �,ELG��� ,Q DGGLWLRQ� PDQ\

RI WKHVH DEDQGRQHG KRPHV DUH QHYHU SXW EDFN RQ WKH KRXVLQJ PDUNHW IRU UHVDOH� ,W LV FOHDU KRZ

PXFK�XUEDQ�PLJUDWLRQ�KDV�FRQWULEXWHG�WR�KRXVLQJ�YDFDQFLHV�

(IIHFWV�RQ�$EDQGRQPHQW�RI�5HOLJLRXV�6LWHV

&KDQJLQJ VRFLRFXOWXUDO WUHQGV DQG XUEDQ PLJUDWLRQ DOVR QHJDWLYHO\ DIIHFW RWKHU SDUWV RI

VRFLHW\� HVSHFLDOO\ WKH UHOLJLRXV VHFWRU� 8UEDQ PLJUDWLRQ GLUHFWO\ FRUUHODWHV WR DQ LQFUHDVH LQ

DEDQGRQHG VKULQHV� WHPSOHV� DQG RWKHU VDFUHG VSDFHV WKURXJKRXW -DSDQ� )RU H[DPSOH� SULHVWV DQG

ORFDO UHVLGHQWV DUH WKH SHRSOH ZKR SULPDULO\ FDUH IRU DQG PDLQWDLQ %XGGKLVW WHPSOHV �7UDSKDJDQ�

�������7KLV�UHVSRQVLELOLW\�LV�SDVVHG�RQ�WKURXJK�WKH�IDPLO\�

6KLQWR VKULQHV IDOO XQGHU WKH UHVSRQVLELOLW\ RI SHRSOH FDOOHG NDQQXVKL RU VKLQVKRNX� 7KH

NDQQXVKL OLYH RQ WKH SUHPLVHV RI WKH VKULQH VLWH DQG DUH DOVR UHVSRQVLEOH IRU WKH PDLQWHQDQFH DQG

XSNHHS DQG OHDGLQJ SUD\HU IRU FHUWDLQ NDPL �1LVKLPXWD� ������ )RU ODUJHU VKULQHV� WKH NDQQXVKL

KDYH WR JHW FHUWLILHG DQG DSSRLQWHG WR WKHLU SRVLWLRQ� )RU VPDOOHU IDPLO\ VKULQHV� WKH FDUHWDNHU

UHVSRQVLELOLW\ LV SDVVHG GRZQ WKURXJK WKH IDPLO\ �0DQDEX�VDQ� ������ $ FDUHWDNHU
V GDLO\ GXWLHV

LQFOXGH HQVXULQJ WKH VLWH UHPDLQV FOHDU RI OHDYHV� GHEULV� DQG WUDVK IRU ZRUVKLSHUV DQG YLVLWRUV�

'XULQJ IHVWLYDOV DQG DXVSLFLRXV GD\V� FDUHWDNHUV KROG UHOLJLRXV FHUHPRQLHV� $GGLWLRQDOO\� PDQ\

VPDOOHU VKULQHV DUH PDLQWDLQHG E\ WKH ORFDO FRPPXQLW\ DVVRFLDWLRQ FDOOHG D FKRQQDLNDL

�*LOOHVSLH� ������ $Q LPSRUWDQW GLVWLQFWLRQ LV WKDW VRPH VKULQHV KDYH VHSDUDWHG WKH FDUHWDNHU UROH

LQWR MXVW FOHDQLQJ DQG FDULQJ IRU WKH VKULQH� 7KHVH VKULQHV KDYH SULHVWV IRU UHOLJLRXV FHUHPRQLHV

DQG FDUHWDNHUV VSHFLILF WR WKH PDLQWHQDQFH RI WKH VKULQHV� 8VXDOO\� LQFRPH ZLWKLQ WKH IDPLO\ LV

WRR ORZ WR PDLQWDLQ WKH WHPSOHV DQG VKULQHV ZLWKRXW DGGLWLRQDO IXQGLQJ RU ORFDO VXSSRUW� 'XH WR

WKH IDOOLQJ SRSXODWLRQ LQ UXUDO DUHDV FDXVHG E\ XUEDQ PLJUDWLRQ� ORFDO VXSSRUW LV DOVR GLPLQLVKLQJ�

7KH KLJKHU QXPEHU RI ROGHU SHRSOH ZLWKRXW DQ\ VXUYLYLQJ FKLOGUHQ WKUHDWHQV WKH VXVWHQDQFH RI

WKHVH�WHPSOHV�DQG�VKULQHV�

:KLOH VKULQHV DQG WHPSOHV ILOO GLIIHUHQW UROHV LQ -DSDQHVH VRFLHW\� WKH\ ERWK IDFH WKH ULVN

RI DEDQGRQPHQW GXH WR FKDQJLQJ DJH GHPRJUDSKLFV DQG XUEDQL]DWLRQ� &DULQJ IRU RQH
V DQFHVWRUV

��



LV RQH RI -DSDQ
V PRVW VLJQLILFDQW UHOLJLRXV SUDFWLFHV� DQG %XGGKLVW WHPSOHV URXWLQHO\ KRVW ULWXDOV

FHOHEUDWLQJ HOGHUV� )DPLOLHV UHWXUQ WR WKH WHPSOHV ZKHUH WKHLU SDUHQWV DQG JUDQGSDUHQWV ZRUVKLSHG

VLQFH FKLOGKRRG� 1RZ� GXH WR ORZ IHUWLOLW\ UDWHV� PXFK RI -DSDQ
V DJLQJ SRSXODWLRQ KDV QR

VXFFHVVRUV WR FDUU\ RQ WKHLU IDPLO\ WUDGLWLRQV RU SUD\ IRU WKHP� (YHQ WKRVH ZKR GR RIWHQ VWUXJJOH

VLQFH WKHLU FKLOGUHQ IHHO OLWWOH UHVSRQVLELOLW\ WR WDNH WLPH IRU ROG WUDGLWLRQV� $V D UHVXOW� %XGGKLVW

WHPSOHV�KDYH�LQFUHDVLQJO\�IDOOHQ�LQWR�GLVXVH�

$EDQGRQHG 6KLQWR VKULQHV PLUURU WKH WUHQG RI DEDQGRQPHQW VHHQ LQ %XGGKLVW WHPSOHV�

6KULQHV LQ UXUDO DUHDV DUH HVSHFLDOO\ YXOQHUDEOH� VLQFH PDQ\ IDUPHUV
 FKLOGUHQ QR ORQJHU OLYH QHDU

WKH VKULQHV WKHLU HOGHUV ZRUVKLSHG DW� $IWHU :RUOG :DU ,, IDUPLQJ FRPPXQLWLHV VKUDQN VLQFH

PRGHUQ DJULFXOWXUH UHOLHV PRUH RQ PDFKLQHV DQG UHTXLUHV OHVV SHRSOH� -DSDQHVH SHRSOH PRYHG WR

WKH FLWLHV� DEDQGRQLQJ WKHLU DQFHVWUDO UXUDO VKULQHV ZKHQ WKH\ GLG VR� 6KLQWRLVP LV D IDUPHU
V

UHOLJLRQ� 7KH PDMRU 6KLQWR IHVWLYDOV FHOHEUDWH KDUYHVWV DQG SODQWLQJ� 1HYHUWKHOHVV� WKHVH IDUPHUV


VKULQHV KDYH EHHQ DOO EXW IRUJRWWHQ DORQJ ZLWK IDUPLQJ ULWXDOV� )RU H[DPSOH� WUDGLWLRQ LV KLJKO\

UHVSHFWHG LQ -DSDQ� EXW VLQFH WKHUH DUH VXFK IHZHU IDUPHUV� PDQ\ RI WKH 6KLQWR ULWHV UHODWHG WR ULFH

FXOWLYDWLRQ�DUH�QRW�DV�LPSRUWDQW�WR�WKH�ORFDO�FRPPXQLW\�DV�WKH\�RQFH�ZHUH�

:KLOH 6KLQWR VKULQHV GR QRW KRVW GHDWK ULWXDOV OLNH %XGGKLVW WHPSOHV� WKH\ KRVW RWKHU ULWHV

RI SDVVDJH DQG IHVWLYDOV IRU IDPLOLHV �0DQDEX�VDQ� ������ -XVW OLNH WKH %XGGKLVW ULWXDOV IRU

FHOHEUDWLQJ HOGHUV� WKHVH ULWHV DUH DW ULVN RI EHLQJ IRUJRWWHQ� ,Q WKH SDVW� WKH VKULQHV ZHUH FHQWHUV

RI OLIH IRU WKH ORFDO FRPPXQLW\ ZKHUH FKLOGUHQ ZRXOG PHHW DIWHU VFKRRO DQG \RXQJ DGXOWV ZRXOG

HYHQ JR IRU D GDWH� 1RZ WKDW WKHUH DUH IHZHU \RXWK LQ -DSDQ� HVSHFLDOO\ LQ UXUDO DUHDV� WKH VKULQHV

KDYH ORVW WKLV UROH� $FURVV -DSDQ� WKH GHFUHDVLQJ \RXWK SRSXODWLRQ KDV SXW UHOLJLRXV SUDFWLFHV DW

ULVN RI EHLQJ IRUJRWWHQ DQG UHOLJLRXV VSDFHV DW ULVN RI EHLQJ DEDQGRQHG� :LWKRXW FDUHWDNHUV�

ILQDQFLDO VXSSRUW� DQG ORFDOV ZKR FDUH� VXVWDLQLQJ WKH SOHWKRUD RI VPDOO VKULQHV GRWWLQJ 0RXQW

,QDUL�ZLOO�EH�GLIILFXOW�

����5ROH�RI�/RFDOV�DQG�*RYHUQPHQW�LQ�5HOLJLRXV�0DWWHUV

/RFDO�5HODWLRQ�WR�6KLQWR�5HOLJLRQ�DQG�6KULQHV

6KULQHV VHUYH DV D SODFH RI ZRUVKLS ZKHUH YLVLWRUV FDQ RIIHU SUD\HUV DQG SHUIRUP RWKHU

WUDGLWLRQV WR KRQRU WKH GHLWLHV FRQQHFWHG WR WKDW VKULQH DV SDUW RI WKH ,QDUL SLOJULPDJH� 7KH ,QDUL

SLOJULPDJH LV D VWDSOH RI 0RXQW ,QDUL� ZLWK ORFDOV DQG RWKHU ZRUVKLSHUV FRPSOHWLQJ WKH WUHN XS WKH

��



PRXQWDLQ WR YLVLW YDULRXV VKULQHV DQG SDUWDNH LQ VHYHUDO WUDGLWLRQV RI ZRUVKLS� 6RPH DQFLHQW

SLOJULPDJH SUDFWLFHV DUH QR ORQJHU SRSXODU� +RZHYHU� WKH FRQFHSW RI SLOJULPDJH� DQG HQVXULQJ LWV

DFFHVVLELOLW\ WR DQ\ ZRUVKLSHU� UHPDLQV SUHYDOHQW �6P\HUV� ������ 6KLQWR UHOLJLRQ� DV SUHYLRXVO\

HVWDEOLVKHG� LV IOXLG DQG G\QDPLF� XQOLNH RWKHU UHOLJLRQV ZKLFK FDQ EH ULJLG DQG VWULFW LQ WKHLU

SUDFWLFHV� 6KLQWR SUDFWLFHV DUH IOH[LEOH DQG XOWLPDWHO\ OHDYH LW XS WR LQGLYLGXDO LQWHUSUHWDWLRQ DQG

WKH GHFLVLRQ RI WKH LQGLYLGXDO ZRUVKLSHU WR SHUIRUP WKH FXVWRPV DQG WUDGLWLRQV QHHGHG WR IXOILOO

WKHLU FRQQHFWLRQ ZLWK WKH UHOLJLRQ DQG WR WKH QDWXUH GHLWLHV� 7KHUH LV D KHDY\ IRFXV RQ DOORZLQJ

ZRUVKLSHUV WR GLVFRYHU WKLV FRQQHFWLRQ WR QDWXUH DQG WKH HOHPHQWV RQ D SHUVRQDO OHYHO�

5HVHDUFKHUV VXUYH\HG ORFDOV RI D SDUWLFXODU VKULQH LQ .\RWR DQG -DSDQ WR LGHQWLI\ WKHLU SULPDU\

SXUSRVH IRU YLVLWDWLRQ� 7KH PDLQ UHDVRQ ORFDOV YLVLWHG WKH VKULQH ZDV WR FRQQHFW ZLWK WKH QDWXUH

VXUURXQGLQJ�WKH�VKULQH�DQG�DSSUHFLDWH�WKH�QDWXUDO�EHDXW\�RI�WKH�VFHQHU\��1HOVRQ��������

)HVWLYDOV RIWHQ VHUYH DV D ZD\ WR EULQJ WKH FRPPXQLW\ WRJHWKHU DW WKH VKULQH� 7KHVH HYHQWV

FHQWHU DURXQG WKH YHQHUDWLRQ RI WKH GHLWLHV DVVRFLDWHG ZLWK D SDUWLFXODU VKULQH �1HOVRQ� ������

0DQ\ VKULQHV� LQ IDFW� DUH GHVLJQHG IRU IHVWLYDOV DQG WKH FHOHEUDWLRQ RI KLVWRU\ EHKLQG WKHLU

RULJLQV DQG V\PEROLVP� /DUJH RSHQ VSDFHV DUH LQWHQWLRQDOO\ GHVLJQHG LQWR WKH OD\RXW RI WKH VKULQH

IRU IHVWLYDO SHUIRUPDQFHV E\ ORFDO DUWLVWV DQG YROXQWHHUV �5HOLJLRQV� ������ %RWK ORFDOV DQG

WRXULVWV FDQ HQMR\� ZRUVKLS� FHOHEUDWH� DQG OHDUQ DERXW WKH 6KLQWR UHOLJLRQ DQG WKH ORFDO WUDGLWLRQV

DW D SDUWLFXODU VKULQH LQ WKH IRUP RI PXOWLSOH IHVWLYDOV WKURXJKRXW WKH \HDU� 0RUH LQIRUPDWLRQ

DERXW�WRXULVP�DQG�LWV�LPSDFWV�RQ�-DSDQHVH�VRFLHW\�FDQ�EH�IRXQG�LQ�$SSHQGL[�1�

*RYHUQPHQW�,QYROYHPHQWV�DQG�5HJXODWLRQV

)URP WKH VKHHU QXPEHU RI VKULQHV WKDW H[LVW LQ -DSDQ� LW LV LQWULJXLQJ WR H[SORUH WKH

UHODWLRQVKLS EHWZHHQ WKH JRYHUQPHQW DQG WKHVH FXOWXUDO KHULWDJH VLWHV� *RYHUQPHQWV DURXQG WKH

JOREH DUH ZRUNLQJ RQ ODZV DQG SURWHFWLQJ WKHLU KLVWRULF VLWHV ZLWKLQ WKHVH ODZV� MXVW DV QXPHURXV

ZRUOGZLGH RUJDQL]DWLRQV DUH DWWHPSWLQJ WR SUHVHUYH FXOWXUDO KHULWDJH� )RU H[DPSOH� WKH 1DWLRQDO

+LVWRULF 3UHVHUYDWLRQ $FW �1+3$� ZDV FUHDWHG LQ WKH 8QLWHG 6WDWHV LQ ����� WKH PRVW H[WHQVLYH

DQG FRPSUHKHQVLYH KLVWRULF SUHVHUYDWLRQ ODZ HYHU SDVVHG E\ &RQJUHVV �%XUW� ������ $FFRUGLQJ WR

WKLV ODZ� DOO WKH KLVWRULF VWUXFWXUHV DIIHFWHG E\ IHGHUDO SURMHFWV PXVW EH GRFXPHQWHG LQ VWDQGDUGV

LVVXHG E\ WKH 6HFUHWDU\ RI WKH ,QWHULRU �1DWLRQDO +LVWRULF 3UHVHUYDWLRQ $FW�� 7KURXJK WKH 1+3$�

DUFKDHRORJLVWV DQG RWKHU SUHVHUYDWLRQ SURIHVVLRQDOV UHYLHZHG RYHU ������� IHGHUDO SURMHFWV LQ

���� �6RFLHW\ IRU $PHULFDQ $UFKDHRORJ\� ������ $OO WKHVH UHJXODWLRQV PDGH LW SRVVLEOH WR

��



GLVFRYHU ������ VLJQLILFDQW UHVRXUFHV� LQFOXGLQJ DUFKDHRORJLFDO VLWHV DQG KLVWRULF SURSHUWLHV� 7KLV

ODZ DOVR VDIHJXDUGV KLVWRULFDO DQG DUFKDHRORJLFDO VLWHV E\ VXEMHFWLQJ WKHP WR JRYHUQPHQWDO

UHJXODWLRQV DQG NHHSLQJ ZDWFK RYHU WKHP WR HQVXUH WKDW QR DFWXDO GHVWUXFWLRQ� GDPDJH� RU

UHPRYDO�RI�SURSHUW\�LV�REVHUYHG�

6LPLODU WR WKH 86� -DSDQ KDV D ODZ SURWHFWLQJ FXOWXUDO KHULWDJH NQRZQ DV WKH /DZ IRU WKH

3URWHFWLRQ RI &XOWXUDO 3URSHUWLHV� 7KLV ODZ FRQWDLQV D �GHVLJQDWLRQ V\VWHP� �ᣦᐃไᗘ� ZKHUH

VHOHFWHG LPSRUWDQW SODFHV DQG KLVWRULF VLWHV DUH GHILQHG DV FXOWXUDO SURSHUWLHV �&XOWXUDO 3URSHUW\

�-DSDQ�� ������ &XOWXUDO SURSHUWLHV KDYH OLPLWDWLRQV RQ UHSDLUV� PRGLILFDWLRQV� DQG UHPRYDO RI

SURSHUW\ XQOHVV WKH JRYHUQPHQW DSSURYHV LW� 7KHUH DUH WKUHH GLIIHUHQW FODVVLILFDWLRQ OHYHOV�

DUUDQJHG IURP JHQHUDO WR PRUH SUHFLVH� QDWLRQDO� SUHIHFWXUDO� DQG PXQLFLSDO� $V RI � )HEUXDU\

����� WKHUH ZHUH DSSUR[LPDWHO\ ������ QDWLRQDOO\ GHVLJQDWHG� ������ SUHIHFWXUDO GHVLJQDWHG� DQG

�������PXQLFLSDOO\�GHVLJQDWHG�SURSHUWLHV�SUHVHQW�LQ�-DSDQ��&XOWXUDO�3URSHUW\���-DSDQ��������

6KLQWRLVP KDV EHHQ ZRYHQ LQWR WKH ZD\V RI -DSDQHVH FXOWXUH ORQJ EHIRUH -DSDQ ZDV D

XQLILHG QDWLRQ� %XGGKLVP ZDV D EUDQFK RI WKH JRYHUQPHQW ZLWKLQ WKH 7RNXJDZD VKRJXQDWH� IURP

���� XQWLO ����� 6LQFH WHPSOHV UHJLVWHUHG WKH SRSXODWLRQ LW KLQGHUHG WKH VSUHDG RI &KULVWLDQLW\

DQG EHFDPH UDWKHU XQSRSXODU� ,Q ����� 6KLQWR EHFDPH WKH VWDWH UHOLJLRQ� DQG WKH HPSHURU

SUHVHQWHG KLPVHOI DV 6KLQWR GLYLQLW\� $W WKH VWDUW RI WKH 0HLML 3HULRG� LQ RUGHU WR DYRLG FULWLFLVP

DQG WR PDNH 6KLQWR WKH VWDWH UHOLJLRQ� WKH JRYHUQPHQW VHSDUDWHG 6KLQWR IURP %XGGKLVP �+LUDL�

������:KLOH 6KLQWR VKULQHV UHFHLYHG D ORW RI IXQGLQJ IURP VWDWH RIILFLDOV� WKH JRYHUQPHQW

VKXQQHG %XGGKLVP DQG WRUH GRZQ WHPSOHV �6WULSHV 2NLQDZD� ������ ,Q ����� WKH $OOLHG 6XSUHPH

&RPPDQGHU LQ 7RN\R RUGHUHG WKH GLVHVWDEOLVKPHQW RI 6KLQWR DV WKH VWDWH UHOLJLRQ LQ -DSDQ�

RIILFLDOO\ VHSDUDWLQJ UHOLJLRQ IURP WKH VWDWH LQ WKH QDWLRQ UHJDUGLQJ IXQGLQJ DQG WD[DWLRQ� ,Q

DGGLWLRQ� DOO JRYHUQPHQW VSRQVRUVKLS IRU DQ\ 6KLQWR VKULQH RU RWKHU 6KLQWR UHOLJLRXV VLWH ZDV

WHUPLQDWHG WR OLIW WKH SUHVVXUH RQ -DSDQHVH FLWL]HQV WR EHOLHYH LQ WKH 6KLQWR UHOLJLRQ �+ROWRP�

������ 'LVHVWDEOLVKLQJ 6KLQWR IURP WKH JRYHUQPHQW FXW RII IXQGV DOORFDWHG WRZDUG 6KLQWR

FDXVHV�

6KULQHV KDYH EHHQ GHFUHDVLQJ LQ QXPEHU VLQFH WKH 0HLML HUD� +RZHYHU� LQ ����� WKH

-DSDQHVH JRYHUQPHQW OLQNHG WHPSOHV DQG VKULQHV ZLWK WKH QDWLRQ
V WRXULVP DQG HFRQRPLF LQFRPH

LQIOX[� PDLQO\ IURP PDMRU VKULQHV LQ .\RWR� 7KH JRYHUQPHQW SURSRVHG D VPDOO KHDG WD[ RQ WKHVH

PDMRU VKULQHV WR JHQHUDWH PRUH IXQGV IRU UHVWRULQJ RWKHU KLVWRULF EXLOGLQJV DQG UHOLJLRXV VLWHV LQ

.\RWR� 7KLV WD[ FROOHFWLRQ SURSRVDO ZDV FDOOHG WKH .\RWR 2OG &DSLWDO 3UHVHUYDWLRQ &RRSHUDWLRQ

��



7D[ DQG DLPHG WR WD[ WKH YLVLWRUV RI WKH PDMRU VKULQHV LQ .\RWR� DV WKH FLW\ JRYHUQPHQW FRXOG QRW

WD[ WKH VKULQHV WKHPVHOYHV GXH WR WKH VHSDUDWLRQ RI UHOLJLRQ DQG VWDWH� 7KH .\RWR %XGGKLVW

$VVRFLDWLRQ� UHSUHVHQWLQJ RYHU ����� WHPSOHV LQ .\RWR� UHEHOOHG DQG UHIXVHG WR LPSRVH D WD[ RQ

WKHLU YLVLWRUV� 7KH .\RWR %XGGKLVW $VVRFLDWLRQ FODLPHG WKDW YLVLWRUV ZHUH WKHUH WR ZRUVKLS DW D

UHOLJLRXV�LQVWLWXWLRQ�UDWKHU�WKDQ�D�WRXULVP�EXVLQHVV��%DGRQH�	�5RVHPDQ��������

,Q WKH HQG� WKH VHSDUDWLRQ RI WKH 6KLQWR UHOLJLRQ DQG VWDWH SHUVLVWHG� 7KH -DSDQHVH

JRYHUQPHQW GRHV QRW IXQG RU FRQWURO 6KLQWR VKULQHV DW DQ\ OHYHO RI JRYHUQDQFH� QRU GR WKH\

LPSRVH D WD[ RQ WKHVH UHOLJLRXV VLWHV RI ZRUVKLS RU WKHLU YLVLWRUV� 7KURXJK WKH FRQVWDQW HIIRUWV RI

PDMRU WHPSOHV DQG VKULQHV� WKHVH UHOLJLRXV VLWHV UHPDLQ IUHH IURP JRYHUQPHQW UHJXODWLRQ

UHJDUGLQJ IXQGLQJ DQG WD[ FROOHFWLRQ� ,QVWHDG� -DSDQ
V RQO\ JRYHUQPHQW LQYROYHPHQW ZLWK 6KLQWR

VKULQHV�LV�LQ�WKHLU�SURWHFWLRQ�WKURXJK�WKH�/DZ�IRU�WKH�3URWHFWLRQ�RI�&XOWXUDO�3URSHUWLHV�

7KH SUREOHPV IDFLQJ UHYLWDOL]LQJ VKULQHV WRGD\ DUH ILQGLQJ ZD\V RI SURPRWLQJ VKULQH FDUH

ZLWKRXW LPSRVLQJ UHOLJLRQ RQ WKH ORFDOV RQFH DJDLQ DQG DIILOLDWLQJ JRYHUQPHQW IXQGV WR D VSHFLILF

IDLWK�

����3UHVHUYDWLRQ�RI�&XOWXUDO�+HULWDJH�DW�D�*OREDO�6FDOH

+HULWDJH VHUYHV DV D VRXUFH RI LGHQWLW\ DQG LV D FUXFLDO FRPSRQHQW RI FRPPXQLW\

HPSRZHUPHQW VLQFH LW HQDEOHV YXOQHUDEOH JURXSV WR HQJDJH LQ VRFLDO DQG FXOWXUDO OLIH� :KLOH LW

KDV�D�VLJQLILFDQW�UROH�LQ�VRFLHW\��VRPHWLPHV�KHULWDJH�FDQ�GLVDSSHDU�LQ�FRPPXQLWLHV�

81(6&2� D ZHOO�NQRZQ FXOWXUDO RUJDQL]DWLRQ WKDW ZRUNV WR SUHVHUYH FXOWXUHV DQG KLVWRULF

VLWHV� PDLQWDLQV D FDWDORJ RI DW�ULVN VLWHV FDOOHG WKH 'DQJHU /LVW� &XOWXUDO SURSHUWLHV RQ WKLV OLVW

PHHW RQH RI WZR FULWHULD� 7KH ILUVW LV DVFHUWDLQHG GDQJHU� 7KHVH KHULWDJH VLWHV KDYH HLWKHU HQGXUHG

VHYHUH GHWHULRUDWLRQ RI PDWHULDOV� DUFKLWHFWXUH� DQG QDWXUDO VSDFH RU ORVW VLJQLILFDQW KLVWRULFDO

DXWKHQWLFLW\ DQG FXOWXUDO VLJQLILFDQFH� 7KH RWKHU FDWHJRU\ RI VLWHV LV SRWHQWLDO GDQJHU� 7KLV

LQFOXGHV SURSHUWLHV WKUHDWHQHG E\ ODFN RI FRQVHUYDWLRQ SROLFLHV RU WKUHDWV IURP DJJUHVVLYH XUEDQ

GHYHORSPHQW� DUPHG FRQIOLFW� RU FOLPDWH FKDQJH DQG QDWXUDO GLVDVWHU� 8QIRUWXQDWHO\� PDQ\

KHULWDJH VLWHV FDQ HQG XS RQ WKLV OLVW ZLWKRXW SURSHU FDUH� :RUVH \HW� WKHLU GHWHULRUDWLRQ VOLSV

WKURXJK XQQRWLFHG LI WKH\ DUH QRW ZHOO�NQRZQ HQRXJK WR UHFHLYH DWWHQWLRQ� 7KDW VDLG�

LQWHUQDWLRQDO HIIRUWV WDNHQ E\ 81(6&2 WR SUHVHUYH WKH VLWHV RQ WKHLU GDQJHU OLVW H[HPSOLI\ ORFDO

DQG�QDWLRQDO�HIIRUWV�DV�ZHOO��81(6&2��������

��



81(6&2 PHQWLRQV WKDW FXOWXUH LV RQH RI RXU PRVW SRZHUIXO UHVRXUFHV WR WUDQVIRUP

VRFLHWLHV DQG UHQHZ LGHDV LQ WRGD\
V LQWHUFRQQHFWHG ZRUOG �81(6&2� ������ 2QH RI WKHLU PDQ\

VXFFHVVIXO LQLWLDWLYHV LV SUHVHUYLQJ $QJNRU &LW\ LQ 6LHP 5HDS� &DPERGLD� $QJNRU :DW ZDV SDUW

RI D VSUDZOLQJ FLW\ DV ELJ DV /RQGRQ� ,W ZDV WKH KHDUW RI DQ HPSLUH H[WHQGLQJ IURP VRXWKHUQ

9LHWQDP WR /DRV DQG IURP WKH 0HNRQJ 5LYHU WR (DVWHUQ 0\DQPDU EHWZHHQ WKH �WK DQG ��WK

FHQWXULHV �,ELG��� 'XH WR LWV ORFDWLRQ� PRVW WHPSOHV DQG EXLOGLQJV H[SHULHQFHG PDQ\ ODUJH IORRGV

DQG SURWUDFWHG GURXJKWV� OHDGLQJ WR WKHLU DEDQGRQPHQW ZKHQ WKLV FXOWXUDO PRQXPHQW ZDV

UHGLVFRYHUHG LQ ����� 81(6&2 DQG PRUH WKDQ �� FRXQWULHV� LQFOXGLQJ -DSDQ� VXSSRUWHG WKLV

ODUJH�VFDOH SUHVHUYDWLRQ SURMHFW� 5HVHDUFKHUV IRFXVHG RQ PDNLQJ WKLV SODFH PRUH OLYDEOH IRU

LQKDELWDQWV DQG EDODQFLQJ WKH WRXULVWLF LQWHUHVWV DQG VRFLR�HFRQRPLF QHHGV RI &DPERGLDQ SHRSOH�

81(6&2¶V ,QWHUQDWLRQDO &RRUGLQDWLQJ &RPPLWWHH �,&&� FUHDWHG WKH =(03 �<DQJ HW DO�� �����

WR SURWHFW $QJNRU :DW� ³=(03 IRU $QJNRU :DW FRQFHQWUDWHG RQ GHWHUPLQLQJ WKH VXVWDLQDEOH

OHYHO RI SUHVV RQ WKH DUFKDHRORJLFDO VLWHV FRPLQJ IURP WRXULVP� HYHU\GD\ VRFLDO DFWLYLWLHV� DQG

HQYLURQPHQWDO LPSDFWV� DQG WKHQ SURSRVLQJ D OHJDO IUDPHZRUN DQG DGPLQLVWUDWLRQ WR PDQDJH DQG

SURWHFW�WKH�DUHD�LQ�JRRG�UHSDLU�LQ�WKH�IXWXUH´��=HPS�LQ�$QJNRU��Q�G���

7KH =(03 LQFOXGHG QXPHURXV UHVHDUFK DFFRPSOLVKPHQWV LQ SURIHVVLRQDO ILHOGV WKDW

UHTXLUHG JDWKHULQJ DQG DQDO\]LQJ GDWD DURXQG WKH DUHD� 7UDGLWLRQDO PHWKRGV� VXFK DV KHOLFRSWHU

ILHOG VXUYH\V DQG DHULDO SKRWRJUDSK\�� ZHUH LQVXIILFLHQW WR JDWKHU HQRXJK LQIRUPDWLRQ� 7KHUHIRUH�

WKH =(03 LQFOXGHG WKH ODWHVW *,6 �*HRJUDSKLF ,QIRUPDWLRQ 6\VWHP� WHFKQRORJ\ DW WKH WLPH WR

PDS WKH DUHD DQG FROOHFW DQG DQDO\]H GDWD� 7KHUH ZDV QR VWDQGDUGL]HG PHWKRGRORJ\ IRU

GRFXPHQWLQJ KLVWRULF VLWHV� DQG UHVHDUFKHUV GLG QRW KDYH FHQWUDOL]HG GDWDEDVHV WKDW FRXOG DFFHVV

XQLYHUVDO LQIRUPDWLRQ� 7KHUHIRUH� UHVHDUFKHUV FUHDWHG =(03 WR VROYH WKHVH SUREOHPV� ,W JDYH

ORFDO &DPERGLDQ DXWKRULWLHV D VRXUFH WR UHIHUHQFH LI WKH\ HQFRXQWHUHG DQ\ SUREOHPV DIWHU WKH

FRPSOHWLRQ RI WKH SUHVHUYDWLRQ SURMHFW� $V VKRZQ LQ )LJXUH �� WKH =(03 SODQQHG DQG RUJDQL]HG

WKH XUEDQ FRQVHUYDWLRQ ]RQH� XUEDQ H[SDQVLRQ ]RQH� WRXULVW GHYHORSPHQW ]RQH� DQG KLVWRULF

FRQVHUYDWLRQ DUHD� 6HSDUDWLRQ RI WKH DUHD DOORZV IRU VHWWLQJ GLIIHUHQW UHJXODWLRQV IRU GLIIHUHQW

GHYHORSPHQW ]RQHV� )RU H[DPSOH� UHVWULFWLQJ IRRW WUDIILF LQ WKH KLVWRULF FRQVHUYDWLRQ ]RQH

SUHYHQWV WKH GHWHULRUDWLRQ RI WKH EXLOGLQJV LQ WKDW DUHD� :KHQ ,&& ILUVW SXEOLVKHG WKLV FRQFHSW

SODQ LQ ����� FRPSXWHUV KDG QRW \HW DGYDQFHG WR WKHLU FXUUHQW OHYHO RI VRSKLVWLFDWLRQ� +RZHYHU�

UHILQHG PDSV RI WKH VDPH VW\OH DUH VWLOO LQ XVH WRGD\ EHFDXVH WKH\ VXSSRUW WKH GHYHORSPHQW RI

� WDNLQJ�RI�SKRWRJUDSKV�IURP�DQ�DLUFUDIW�RU�RWKHU�DLUERUQH�SODWIRUPV

��



QHDUE\ FRPPXQLWLHV DQG EXVLQHVVHV ZKLOH DOVR SURWHFWLQJ WKH HQYLURQPHQW DQG FXOWXUDO KHULWDJH

RI WKH VLWH� 7KHUHIRUH� *,6�VXSSRUWHG �' VDWHOOLWH LPDJHV DUH D KHOSIXO XQLYHUVDO WRRO IRU SODQQLQJ

DQG�SUHVHUYLQJ�KLVWRULF�SODFHV�

)LJXUH����,QGLFDWLYH�FRQFHSW�SODQ�RI�WKH�SDUN�WUDQVSRUW�V\VWHP�IURP�=(03��<DQJ�HW�DO���������

,Q ����� $36$5$ 1DWLRQDO $XWKRULW\ DQG ,&&�$QJNRU UHYLHZHG WKH FRQVHUYDWLRQ RI

$QJNRU :DW DQG WKH =(03 SURMHFW �<DQJ HW DO�� ������ $V D UHVXOW� WKH FRPPLWWHH GHFLGHG WR

UHPRYH $QJNRU :DW IURP WKH 81(6&2 :RUOG +HULWDJH LQ 'DQJHU /LVW� PDNLQJ =(03 RQH RI

WKH VXFFHVVIXO H[DPSOHV RI *,6 DSSOLFDWLRQV LQ SUHVHUYLQJ FXOWXUDO VLWHV DQG SURWHFWLQJ WKH DUHD¶V

LQKDELWDQWV��$IWHU�PDQ\�\HDUV��ZH�QRZ�KDYH�PRUH�DGYDQFHG�WHFKQRORJ\�IRU�PDSSLQJ�DUHDV�

��



7XERUJ +DYQ LQ &RSHQKDJHQ� 'HQPDUN LV DQ H[DPSOH RI �' FLW\ PRGHOLQJ� 7KH FLW\

UHTXHVWHG D �' PRGHO RI WKH QHLJKERUKRRG
V EXLOGLQJV LQ &RSHQKDJHQ IRU IXWXUH XVH LQ XUEDQ

SODQQLQJ WDVNV VXFK DV IORRG SUHGLFWLRQ DQDO\VLV� VKDGRZ LPSDFW DQDO\VLV� YLHZVKHG OLQH RI VLJKW

DQDO\VHV� DQG PRUH �:HLW] HW DO�� ������ )RU WKLV SURMHFW� WKH SRLQW FORXG� FROOHFWHG E\ DQ DLUERUQH

ODVHU VFDQQLQJ V\VWHP �$/6�� ZDV SURFHVVHG XVLQJ $UF*,6 VRIWZDUH WR �' PDS WKH EXLOGLQJV

�%RULVRY� ������ $UF*,6 LV DQ RQOLQH FORXG�EDVHG PDSSLQJ DQG DQDO\VLV VRIWZDUH XVHG WR FUHDWH

PDSV� DQDO\]H GDWD� VKDUH DQG FROODERUDWH �:KDW LV $UF*,6 2QOLQH� Q�G��� ,Q DGGLWLRQ� RQOLQH

GRFXPHQWDWLRQ DQG OHFWXUHV FDQ EH DFFHVVHG WKURXJK WKH $UF*,6 ZHEVLWH� 7KH FLW\ RI

&RSHQKDJHQ LV VKRZQ RQ WKH ZHEVLWH DV RQH H[DPSOH RI XVLQJ /,'$5 WHFKQRORJ\ WR H[WUDFW �'

PRGHOV RI EXLOGLQJV� /,'$5 �/LJKW 'HWHFWLRQ DQG 5DQJLQJ� LV DQ RSWLFDO UHPRWH�VHQVLQJ

WHFKQLTXH WKDW XVHV ODVHU OLJKW WR VDPSOH WKH HDUWK¶V VXUIDFH GHQVHO\� SURGXFLQJ KLJKO\ DFFXUDWH

[�\� DQG ] PHDVXUHPHQWV �:KDW LV /LGDU 'DWD" � $UF*,6 3UR� Q�G��� :KLOH $UF*,6 ZRXOG EH D

VXLWDEOH VRIWZDUH VROXWLRQ IRU PDSSLQJ WKH VKULQHV LQ -DSDQ� LW LV QRW RSHQ�VRXUFH VRIWZDUH�

PDNLQJ LW LQHIILFLHQW LQ WHUPV RI FRVW� /LNHZLVH� 4*,6 LV D VLPLODU RSHQ�VRXUFH JHRJUDSKLF

LQIRUPDWLRQ V\VWHP WKDW LV IUHH IRU SXEOLF XVH� 3UHYLRXV UHVHDUFKHUV PHQWLRQHG WKDW $UF*,6 FDQ

SURYLGH DQ LQYDOXDEOH PDSSLQJ SURFHVV LI WKH SURMHFW KDV D EXGJHW� +RZHYHU� LI WKH SURMHFW GRHV

QRW KDYH D EXGJHW IRU WKH VRIWZDUH� 4*,6 FDQ DFKLHYH HTXLYDOHQW SHUIRUPDQFH ZLWK D OHVV

XVHU�IULHQGO\�LQWHUIDFH��%HVFK HW�DO���������

3UHVHUYDWLRQ�RI�&XOWXUDO�+HULWDJH�ZLWKLQ�.\RWR

.\RWR LV NQRZQ DV WKH IRUPHU LPSHULDO FDSLWDO RI -DSDQ� $FFRUGLQJ WR 81(6&2� LW¶V RQH

RI WKH EHVW SUHVHUYHG DQFLHQW FLWLHV LQ WKH ZRUOG DQG LW ZDV OLVWHG RQ WKH :RUOG +HULWDJH /LVW LQ

���� EHFDXVH RI WKH FROOHFWLRQ RI UHOLJLRXV DQG YHUQDFXODU DUFKLWHFWXUH� ,Q RUGHU WR SURWHFW DQG

SUHVHUYH WKH ULFK KHULWDJH RI -DSDQ� D OHJDO IUDPHZRUN GHVLJQDWHG E\ WKH 6FHQLF /DQGVFDSH

'LVWULFWV ZDV SXEOLVKHG LQ ������.\RWR� 3UHVHUYLQJ WKH WKRXVDQG VKULQHV� ����� 7KLV IUDPHZRUN

FRYHUV ������ KHFWDUHV RI DUHD WRGD\� 7KLV V\VWHP ZDV WUDQVIRUPHG LQWR WKH $QFLHQW &DSLWDO

3UHVHUYDWLRQ $FW LQ ���� �,ELG��� $GGLWLRQDOO\� $JHQF\ RI &XOWXUDO $IIDLUV ZDV FUHDWHG DV

SDUW RI WKH -DSDQHVH 0LQLVWU\ RI (GXFDWLRQ� 7KLV JRYHUQPHQW RIILFH SURWHFWV WKH FXOWXUDO DVVHWV

LQ -DSDQ DW QDWLRQDO OHYHO� ,Q WKH PRGHUQ ZRUOG� .\RWR IDFHV WKH FKDOOHQJH RI PRGHUQLW\� DV QHZ

� /DVHU�PHDVXUHPHQW�V\VWHP�PRXQWHG�RQ�DQ�DLUFUDIW
� $�VHW�RI�GDWD�SRLQWV

��



VW\OHV RI EXLOGLQJ DQG VWUXFWXUHV EHJDQ WR HPHUJH LQ WKH DUHD� DQG KLJK�ULVH EXLOGLQJV� DORQJ ZLWK

SRZHU OLQHV� RXWGRRU DGYHUWLVLQJ� DQG RWKHU LQIUDVWUXFWXUH� GLVUXSWHG WKH VXUURXQGLQJ FLW\VFDSH�

7KH ORFDO DGPLQLVWUDWLRQ RI .\RWR UHYDPSHG WKH SUHVHUYDWLRQ SODQ LQ ���� WR HQFRXUDJH WKH

SODQQHG FRQVHUYDWLRQ RI WKH QHZ PRGHUQ VWUXFWXUH LQ WKH FLW\�,ELG��� 7KH .\RWR &HQWUH IRU

&RPPXQLW\ &ROODERUDWLRQ ZDV IRXQGHG WR DGRSW D FRPSUHKHQVLYH DSSURDFK ZLWK WKH

LQYROYHPHQW RI YDULRXV SXEOLF DQG SULYDWH SDUWQHUV� &LW\ RIILFLDOV KDYH GHFLGHG WR VHW UHJXODWLRQV

IRU QHZ VWUXFWXUHV LQ WKH DUHD LQFOXGLQJ GHVLJQ� PDWHULDO FRORU� LQIUDVWUXFWXUH� URRI VW\OH IDFDGHV�

EDOFRQLHV� JDWHV DQG IHQFHV �,ELG��� :LWK LWV SUHSODQQHG V\VWHP IRU WKH SUHVHUYDWLRQ DQG

DGPLQLVWUDWLRQ RI LWV KLVWRULFDO PRQXPHQWV� .\RWR KDV HDUQHG D VSRW DV DQ $VLD�3DFLILF EHVW

SUDFWLFH FDVH VWXG\ IRU LWV HIIHFWLYHQHVV LQ DFKLHYLQJ D EDODQFH EHWZHHQ GHYHORSPHQW DQG FXOWXUDO

FRQVHUYDWLRQ��,ELG���

:LWKLQ .\RWR LWVHOI� WKH PRVW VLJQLILFDQW H[DPSOH RI DWWHPSWLQJ WKH UHVWRUDWLRQ RI D VKULQH

ZDV WKH VLWH DW WKH WRS RI 0RXQW ,QDUL� D SURPLQHQW SODFH RI ZRUVKLS� ,W EXUQHG GRZQ GXULQJ WKH

2QLQ 5HEHOOLRQ LQ WKH ��WK FHQWXU\� $IWHU PXFK HIIRUW WR UHYLWDOL]H LW� WKH UHQRYDWHG VKULQH ZDV

ZUHFNHG DJDLQ GXH WR WKH W\SKRRQV� ,I ZH ORRN DW 0RXQW ,QDUL VKULQH KLVWRU\� ZH FDQ REVHUYH WKDW

WKHUH DUH WZR VHSDUDWH SHULRGV ZKHUH ZRUNHUV UHEXLOW WKH VKULQHV DV D ZKROH � ���� DQG ����

�)XVKLPL ,QDUL 7DLVKD� Q�G��� 6KULQHV PXVW FRQVWDQWO\ EH UHEXLOW VLQFH RQFH D VKULQH LV

SHUPDQHQWO\ JRQH� WKH VLWH ZKHUH WKH VKULQH XVHG WR VWDQG LV D 6KLQVHNL� 7KLV PHDQV WKH GHLW\ VWLOO

LQKDELWV�WKH�VLWH�EXW�LW�QR�ORQJHU�KDV�D�KRPH��)XVKLPL�,QDUL�7DLVKD��Q�G���

-DSDQ� HYHQ DV RQH RI WKH PRVW XUEDQL]HG FRXQWULHV LQ WKH ZRUOG� KDV PRUH VKULQHV DQG

FXOWXUDO KHULWDJH VLWHV WKDQ FRQYHQLHQFH VWRUHV �6ULSHV 2NLQDZD� ������ ,W LV XUEDQL]HG DV ZHOO DV

LW LV WUDGLWLRQDO� ULFK LQ FXVWRPV� DQG XSKROGV VSHFLILF YDOXHV� 6KULQHV DQG WKHLU GHFD\ DUH QRW

VSHFLILF WR -DSDQ� LW LV D SKHQRPHQRQ FRPSDUDEOH WR VHYHUDO FXOWXUDO KHULWDJH VLWHV DURXQG WKH

JOREH� 7KH +ZDQJQ\RQJVD 7HPSOH LQ 6RXWK .RUHD �81(6&2 :RUOG +HULWDJH 6LWH LQ ����� ZDV

GHVWUR\HG E\ ILUH� DQG DOWKRXJK WKHUH DUH IHZ WUDFHV OHIW� WKH JRYHUQPHQW LV VHHNLQJ LWV UHVWRUDWLRQ

�.LP HW DO�� ������ 7KHQ ZH KDYH %RVQLD DQG +HU]HJRYLQD� VSHFLILFDOO\ WKH GHVWUXFWLRQ RI WKH

FHQWUDO %D]DDU ýDUãLMD LQ 6DUDMHYR� GHVWUR\HG DPLG ZDU DQG XQUHVW �ûRURYLü 	 2EUDOLü� ������

7KH IDFWRUV FRQWULEXWLQJ WR WKH VWDWH RI 6KLQWR VKULQHV LQ .\RWR DOVR PDNH WKH VLWXDWLRQ XQLTXH�

8QOLNH WKH SUHYLRXV FXOWXUDO KHULWDJH VLWH WKDW IDFHG GHWHULRUDWLRQ� 6KLUDKLJH 'DLMLQ¶V FRQGLWLRQ LV

GXH�WR�DEDQGRQPHQW�DV�RSSRVHG�WR�ZDU�RU�QDWXUDO�GLVDVWHUV�

��



6LPLODU LV WKH FDVH RI 7KH 7HPSOH RI %RUREXGXU LQ ,QGRQHVLD� %RUREXGXU LV D %XGGKLVW

WHPSOH� DEDQGRQHG LQ WKH \HDU ���� DQG XQNHSW XQWLO LWV UHGLVFRYHU\ LQ ����� 81(6&2 VHW WR

UHVWRUH WKH WHPSOH DQG LQLWLDWHG DQ LQWHUQDWLRQDO VDIHJXDUGLQJ FDPSDLJQ� �81(6&2 :RUOG

+HULWDJH &HQWUH� ������ 7KH SUREOHPV LW IDFHG ZHUH WKH GHWHULRUDWLRQ UDWH RI WKH EXLOGLQJ VWRQH

DIWHU VHYHUDO \HDUV RI ODFN RI PDLQWHQDQFH� WKH GDPDJH FDXVHG E\ YLVLWRUV� DQG WKH GHSRVLW RI

DFLGLF DVK GXH WR WKH HUXSWLRQ RI 0RXQW 0HUDSL� &XUUHQWO\� WKH SURSHUW\ KDV SODQV RI RQFH DJDLQ

EHFRPLQJ D %XGGKLVW SLOJULPDJH VLWH� +RZHYHU� WKH ODFN RI FRQWURO RI FRPPHUFLDO DFWLYLWLHV DQG

DQ DGHTXDWH WRXULVP PDQDJHPHQW VWUDWHJ\ KDV EHHQ KDUPIXO� $ IHZ SURJUDPV DUH LQ SODFH WR

UHYLWDOL]H WKH VLWH IXOO\� 0RQLWRULQJ SURJUDPV DUH LQ SODFH WR VXSHUYLVH YLVLWRUV LQ WKH WHPSOH�

5HVHDUFKHUV DUH GHWHUPLQLQJ WKH HIIHFWV RI DFLGLF DVK RQ WKH HQYLURQPHQW DQG SODQQLQJ WKH VWHSV

IRU FRQVHUYDWLRQ� 7KH\ KDYH DOVR HVWDEOLVKHG D ULVN SUHSDUHGQHVV SODQ� 7KH %RUREXGXU +HULWDJH

&RQVHUYDWLRQ 2IILFH KDV DOVR FUHDWHG FRPPXQLW\ SURJUDPV WR EXLOG DZDUHQHVV RI FXOWXUDO

KHULWDJH���81(6&2�:RUOG�+HULWDJH�&HQWUH������
��

6DQUR�'HQ RI 6XNXQDKLNRQD 6KULQH LV D SUD\HU KDOO LQ 6KLNRNX� -DSDQ� ,W YHQHUDWHV

6XNXQDKLNRQD� D GZDUI GHLW\ RI KXPDQ DUWV� 7KH VKULQH EHFDPH DEDQGRQHG DIWHU D GHFUHDVH LQ

IROORZHUV RI WKH GHLW\� ,Q WXUQ� ORFDOV YROXQWHHUHG LQ DQ DWWHPSW WR SUHVHUYH WKH KLVWRULF VLWH� 6WLOO�

6DQUR�'HQ GHFD\HG UDSLGO\� 7KH URRI DQG FHLOLQJ IHOO� FDXVLQJ WKH EXLOGLQJ
V LQWHULRU DQG WKH IORRU

WR FROODSVH� 6DQUR�'HQ DSSHDUHG LQ WKH ���� :RUOG 0RQXPHQWV :DWFK� DQG WKH :RUOG

0RQXPHQWV )XQG ODXQFKHG D FRQVHUYDWLRQ SURMHFW� $FWLYLVWV UHVWRUHG WKH EHDPV� IORRU� DQG

FHLOLQJ� UHSODFHG ZRRG� DQG FUHDWHG D PHGLFLQDO JDUGHQ� 7KH SURMHFW ILQLVKHG LQ �����

6DQUR�'HQ
V QHZ XVHV LQFOXGH D FXOWXUDO H[FKDQJH FHQWHU� D KHULWDJH WRXU ORFDWLRQ� DQG D SULYDWH

HYHQW VSDFH� 9ROXQWHHUV KRSH WKDW WKH VKULQH
V VXFFHVV ZLOO HQFRXUDJH WKH SUHVHUYDWLRQ RI WKH

RWKHU�DEDQGRQHG�VLWHV�LQ�WKH�DUHD��:RUOG�0RQXPHQWV�)XQG��Q�G���

����'HILQLQJ�6XFFHVV�LQ�D�&XOWXUDO�+HULWDJH�6LWH

)RU XV WR GHHP WKH UHVWRUDWLRQ RI 6KLUDKLJH 'DLMLQ VXFFHVVIXO� WKHUH DUH WKUHH QRWLRQV WR

KDYH LQ PLQG � FRPPXQLW\ DZDUHQHVV� VXVWDLQDEOH UHYLWDOL]DWLRQ� DQG ILVFDO UHVSRQVLELOLW\� )RU

FRPPXQLW\ DZDUHQHVV� WKHUH QHHG WR EH FRPSUHKHQVLYH VWUDWHJLHV WR LQIRUP WKH SXEOLF� )RU

H[DPSOH� WKH WHPSOH RI %RUREXGXU LQ ,QGRQHVLD FUHDWHG D FRPPXQLW\ RXWUHDFK SURJUDP ZLWKLQ

VFKRROV� 7KH SURJUDP VKLIWHG VWXGHQWV
 FRQYHUVDWLRQV DERXW FXOWXUDO KHULWDJH VLWHV DQG SURPRWHG

��



YROXQWHHULQJ IRU ORFDO UHVWRUDWLRQ SURMHFWV� $V D UHVXOW� WKHUH ZDV PRUH FRQVLGHUDEOH LQWHUHVW LQ WKH

WHPSOH� 7KH JHQHUDWHG LQWHUHVW LQVSLUHG WKH DUHD
V YROXQWHHUV WR DLG LQ WKH UHVWRUDWLRQ SURFHVV�

6RRQ� WKH YROXQWHHUV EHJDQ UHVWRULQJ QHDUE\ WHPSOHV DQG VKULQHV WKDW DOVR QHHGHG KHOS� ,I

UHYLWDOL]DWLRQ LV VXFFHVVIXO� LW VKRXOG XQLWH WKH FRPPXQLW\� 7KH SURFHVV RI UHVWRUDWLRQ LQYROYHV �

WUDGLWLRQDO EXLOGLQJ WHFKQLTXHV WKDW DUH SDVVHG GRZQ DQG DGG WR WKH YDOXH RI WKH VLWH
V FXOWXUDO

KHULWDJH��2QFH�UHVWRUHG��WKH�VLWHV�VHUYH�DV�UHOLJLRXV�VSDFHV�IRU�WKH�QHLJKERUKRRG�

)RU VXVWDLQDEOH UHYLWDOL]DWLRQ� WKH PHWKRGV XVHG WR UHVWRUH D VLWH PXVW QRW LPSDFW WKH

HQYLURQPHQW LUUHYHUVLEO\� )RU H[DPSOH� HWKLFDOO\ VRXUFHG F\SUHVV IURP WKH VXUURXQGLQJ DUHD ZDV

XVHG LQ WKH 6DQUR�'HQ LQ WKH 6XNXQDKLNRQD 6KULQH WR FORVHO\ PDWFK WKH RULJLQDO PRQXPHQW
V

PDWHULDOV DQG VXSSRUW ORFDO YHQGRUV� $GGLWLRQDOO\� D VXVWDLQDEOH VLWH VKRXOG JURZ JUDGXDOO\

ZLWKRXW FUHDWLQJ QXLVDQFHV IRU WKH QHLJKERUV� :H FDQ DFKLHYH VXVWDLQDEOH JURZWK E\ EXLOGLQJ

DSSURSULDWH WRXULVP DQG FRPPHUFLDO PDQDJHPHQW VWUDWHJLHV� )LQDOO\� VXVWDLQDEOH UHYLWDOL]DWLRQ

HQVXUHV�WKDW�FXOWXUDO�KHULWDJH�VLWHV�PDLQWDLQ�WKHPVHOYHV�IRU�WKHLU�RULJLQDO�SXUSRVH�

7KH ODVW QRWLRQ LV ILQDQFLDO VWDELOLW\� )XQGV DUH UHTXLUHG IRU WKH VKULQH WR UHPDLQ LQ JRRG

FRQGLWLRQ� $V VHHQ LQ WKH 6DQUR�'HQ VSDFH� WKH VLWH ZDV FRQYHUWHG LQWR D SULYDWH HYHQW KRVW� ,W LV

UHQWHG RXW DV D PHDQV RI SURILWLQJ� EHVLGHV VLPSO\ GRQDWLRQV IURP VXSSRUWHUV� 2WKHU VKULQHV

REWDLQ UHYHQXH IURP UHOLJLRXV WRNHQV DQG VRXYHQLUV� 'LYHUVLI\LQJ WKH IRUPV RI LQFRPH IRU D

VKULQH�LV�HVVHQWLDO�LQ�PDNLQJ�LW�VHOI�VXVWDLQLQJ�LQ�WKH�ORQJ�UXQ�

��



����0HWKRGRORJ\

2XU SURMHFW IRFXVHV RQ D VKULQH VLWH FDOOHG 6KLUDKLJH 'DLMLQ� ORFDWHG RQ 0RXQW ,QDUL� 7R

DGGUHVV ZK\ WKLV SDUWLFXODU VKULQH KDV EHHQ DEDQGRQHG� ZH KDYH LGHQWLILHG D SURMHFW JRDO� WKUHH

REMHFWLYHV WR DFFRPSOLVK WKH SURMHFW JRDO� DQG GLIIHUHQW PHWKRGV WR DGGUHVV HDFK REMHFWLYH

DFFRUGLQJO\� 7KH SURMHFW JRDO ZDV WR GHYHORS SRWHQWLDO PHWKRGV WR UHYLWDOL]H DEDQGRQHG VKULQHV

DURXQG 0RXQW ,QDUL E\ ORRNLQJ DW WKH FDVH VWXG\ RI 6KLUDKLJH 'DLMLQ� 7KH ILUVW REMHFWLYH ZDV WR

XQGHUVWDQG WKH KLVWRU\� HYHQWV DQG WKH VWDWH RI WKH VKULQH RYHU WKH SDVW IHZ GHFDGHV� 7KURXJK

EDFNJURXQG UHVHDUFK� LQWHUYLHZV� DQG YLVLWLQJ YDULRXV JRYHUQPHQW RIILFHV DQG RUJDQL]DWLRQV� ZH

FRYHUHG D EULHI KLVWRU\ RI KRZ WKH VKULQH ZDV HVWDEOLVKHG� ZKDW WKH VKULQH PHDQV WR ORFDOV� DQG

KRZ WKH VKULQH EHFDPH DEDQGRQHG� 7KH VHFRQG REMHFWLYH ZDV WR GHYHORS DQ LQWHUDFWLYH PDS RI

WKH VKULQH¶V VSDFH� 7KLV LQWHUDFWLYH PDS FRPELQHG YDULRXV IRUPV RI GRFXPHQWDWLRQ WR FUHDWH D

FRKHVLYH DQG HQFRPSDVVLQJ YLVXDO RI 6KLUDKLJH 'DLMLQ¶V VSDFH� :H YLVXDOL]HG WKH VWDWH RI WKH

VKULQH LQ �' PDSV� �' VFDQV� SKRWRJUDSKV� DQG VNHWFKHV� ZKLFK ZDV YDOXDEOH LQ XQGHUVWDQGLQJ LWV

VSDWLDO TXDOLWLHV DQG JHQHUDO YLVXDO TXDOLWLHV� ,Q DGGLWLRQ� ZH FUHDWHG D FDWDORJ RI HDFK VKULQH

ZLWKLQ WKH DUHD DQG LWV FXUUHQW FRQGLWLRQ� 7KH ODVW REMHFWLYH ZDV WR GHYHORS SRWHQWLDO LGHDV IRU

UHYLWDOL]DWLRQ XVLQJ RXU QHZ NQRZOHGJH IURP 2EMHFWLYHV � DQG �� 8WLOL]LQJ WKHVH REMHFWLYHV DQG

PHWKRGV� ZH VWXGLHG ZKDW PDNHV D VKULQH VXFFHVVIXO DQG FRQVLGHUHG ZKHWKHU ZH FDQ LQFRUSRUDWH

VRPH RI WKRVH LGHDV LQWR 6KLUDKLJH 'DLMLQ� :H WKHQ XVHG RXU HQKDQFHG XQGHUVWDQGLQJ RI

6KLUDKLJH 'DLMLQ DQG ORFDO VKULQHV WR H[SORUH FRPPXQLW\�EDVHG DFWLRQV WR UHVWRUH DQG UHSXUSRVH

WKH DEDQGRQHG VKULQH� $SSHQGL[ % FRQWDLQV D FKDUW VXPPDUL]LQJ RXU SURMHFW REMHFWLYHV� PHWKRGV�

DQG�GHOLYHUDEOHV�

�����2EMHFWLYH��� 8QGHUVWDQG�6KULQHV��+LVWRU\��(YHQWV� DQG�7KHLU�6WDWH�7RGD\

,Q RUGHU WR DGGUHVV WKH ILUVW SURMHFW REMHFWLYH� ZH OHDUQHG PRUH WKURXJK OLYHG H[SHULHQFHV�

FRQGXFWHG LQWHUYLHZV� REVHUYHG YLVLWRUV WR WKH VKULQH� DQG YLVLWHG YDULRXV JRYHUQPHQW RIILFHV WR

XQGHUVWDQG WKH KLVWRU\� PHDQLQJ DQG YDOXH RI 6KLQWR VKULQHV� )XOILOOLQJ WKLV REMHFWLYH SURYLGHG

LQVLJKW LQWR WKH VKULQH¶V FXUUHQW VWDWH DQG DQ\ SRWHQWLDO LQWHUDFWLRQV SHRSOH VWLOO KDYH ZLWK WKH

DEDQGRQHG VKULQH� &DUHWDNHUV
 H[SHUWLVH H[SODLQHG KRZ D VKULQH FRXOG UHDFK LWV FXUUHQW VWDWH RI

��



DEDQGRQPHQW� 6SHDNLQJ ZLWK YLVLWRUV SURYLGHG D EHWWHU XQGHUVWDQGLQJ RI ZKDW DWWUDFWHG SHRSOH WR

WKHVH�SODFHV�ZKHWKHU�LW�ZDV�IDPLOLDO�WLHV�RU�MXVW�FXULRVLW\�DERXW�WKH�DEDQGRQHG�VSDFH�

/LYHG H[SHULHQFH KHOSHG XV EHWWHU XQGHUVWDQG WKH VKULQHV� :H WRRN D JXLGHG WRXU RI

0RXQW ,QDUL WR JDLQ D WRXULVW SHUVSHFWLYH� 'LVFRYHULQJ ZKDW IRUHLJQHUV OHDUQHG DERXW WKH VKULQHV

DQG ZKDW LQIRUPDWLRQ ZDV OHIW RXW KHOSHG XV LQWHUSUHW WKH IRUHLJQHUV
 DQVZHUV WR LQWHUYLHZ

TXHVWLRQV��:H�DOVR�ZRUVKLSHG�DW�WKH�VKULQH�LQ�WKH�IROORZLQJ�WUDGLWLRQDO�6KLQWR�FXVWRP�

�� :DVK DW WKH WHPL]X\D� D FHUHPRQLDO EDVLQ ZKHUH YLVLWRUV ODGOH ZDWHU RQWR HDFK KDQG DQG

ULQVH�WKHLU�PRXWK�

���$SSURDFK�WKH�VKULQH�IURP�WKH�ULJKW�RI�WKH�SDWK��7KH�PLGGOH�LV�UHVHUYHG�IRU�WKH�NDPL�

���2IIHU�D�FRLQ�RU�WZR�DW�WKH�RIIHULQJ�ER[��SUHIHUDEO\���\HQ��VLQFH�LW�LV�FRQVLGHUHG�OXFN\�

���7DNH�D�PRPHQW�IRU�FRQWHPSODWLRQ�DW�WKH�VKULQH��%RZ�WZLFH��FODS�WZLFH��ERZ�DJDLQ�

7DNLQJ�WLPH�WR�SUD\�UHVSHFWIXOO\�JDYH�XV�SHUVSHFWLYH�WKURXJK�WKH�H\HV�RI�D�6KLQWR�ZRUVKLSHU�

:H SDUWRRN LQ VHYHUDO RWKHU WUDGLWLRQV� )LUVW ZDV 2PR�NDUX ,VKL� D IRUP RI URFN

GLYLQDWLRQ� XVLQJ WZR ODQWHUQV DQG D MHZHO�VKDSHG VWRQH WR KHDU WKH NDPL
V \HV�QR DQVZHU WR DQ\

TXHVWLRQ� $W 1HDJDUL 0DWVX� ZH UXEEHG WKH H[SRVHG URRWV RI D KDOI�VDZQ WUHH DQG OHIW D VPDOO

PRQHWDU\ GRQDWLRQ WR SUD\ IRU JRRG IRUWXQH� $W .RGDPD JD LNH� WKH 
HFKR SRQG�
 ZH OHDUQHG DERXW

WKH EHOLHI WKDW LI \RX KDYH ORVW VRPHRQH GHDU DQG FODS� WKH HFKR ZLOO UHWXUQ IURP WKH GLUHFWLRQ LQ

ZKLFK WKH\ FDQ EH IRXQG� 2VHNL VDQ� D IRUP RI ,QDUL� KDV D PDLOER[ RQ WKH PRXQWDLQ WUDLO� :H VHQW

SRVWFDUGV KHUH DV D VXUHILUH ZD\ WR FXUH D FRXJK� 5XEELQJ 1LQDLJL� D EHQW WUHH RQ WKH PRXQWDLQ�

ZDV WR FXUH VWLII VKRXOGHUV IURP FDUU\LQJ KHDY\ ORDGV� 2KLWDNL QR PRHDWX� WKH ODVW ULWXDO� XVHG WKH

FKDUUHG FHGDU ERXJKV IURP VDFUHG ILUHV LQ 1RYHPEHU� 3HRSOH EHOLHYH WKLV FKDUFRDO WR EH SRWHQW

PHGLFLQH WR FXUH DOO DLOPHQWV � HYHQ FDQFHU �6P\HUV� ������ 3DUWLFLSDWLQJ LQ WKH ULWXDOV RI 0RXQW

,QDUL�LQWHJUDWHG�XV�LQWR�WKH�FRPPXQLW\�DQG�FXOWXUH�ZH�VWXGLHG�

,QWHUYLHZV ZHUH DQ HVVHQWLDO PHWKRG WR OHDUQ PRUH DERXW 0RXQW ,QDUL VKULQHV IURP

ILUVW�KDQG DFFRXQWV� :H FRQGXFWHG LQWHUYLHZV ZLWK QHLJKERUV� DXWKRULWLHV DQG FDUHWDNHUV RI

VXFFHVVIXO VKULQHV� DQG RWKHU H[SHUWV ZKR SURYLGHG JHQHUDO LQVLJKW LQWR DEDQGRQHG VKULQHV� 8VLQJ

RSHQ�HQGHG TXHVWLRQV WR SURPSW ORQJ DQVZHUV KHOSHG XV IXOO\ JUDVS WKHLU NQRZOHGJH RI WKH

VLWXDWLRQ� )URP LQWHUYLHZLQJ H[SHUWV DERXW 6KLQWR VKULQHV DQG WKH QXDQFHV EHKLQG WKHP� ZH

HVWDEOLVKHG D EDVHOLQH RI NQRZOHGJH� :LWK WKLV LQIRUPDWLRQ� ZH IRXQG LQVLJKW LQWR KRZ VKULQHV

DUH�HVWDEOLVKHG��WKH�FXOWXUDO�VLJQLILFDQFH��DQG�WKH�SXEOLF�SHUFHSWLRQ�EHKLQG�DEDQGRQHG�VKULQHV�

��



:H LQWHUYLHZHG 0DQDEX�VDQ� WRXU JXLGH RQ 0RXQW ,QDUL� GXH WR WKHLU GHSWK RI NQRZOHGJH

DQG IDPLOLDULW\ RI WKH DUHD� $GGLWLRQDOO\� ZH IROORZHG XS ZLWK 0DQDEX�VDQ SRVW WRXU DQG DVNHG

TXHVWLRQV DERXW WKH PHDQLQJ RI GLIIHUHQW V\PEROV IRXQG DW 6KLUDKLJH 'DLMLQ� 7KH TXHVWLRQ ZH

DVNHG GXULQJ ERWK LQWHUYLHZV FDQ EH IRXQG LQ $SSHQGL[ '� :H DOVR LQWHUYLHZHG VRFLDO VFLHQFH

H[SHUWV VXFK DV DQWKURSRORJ\ SURIHVVRU $QGUHD GH $QWRQL IURP .\RWR 8QLYHUVLW\ WR JUDVS WKH

VLJQLILFDQFH RI KXPDQ LQWHUDFWLRQ WR VKULQHV� 7KH TXHVWLRQV IRU WKLV LQWHUYLHZ FDQ EH IRXQG LQ

$SSHQGL[ (� :H DOVR DWWHPSWHG WR FRQVXOW ZLWK ORFDO KLVWRULDQV OLNH 7DNDJL +LURVKL� KHDG RI

.\RWR KLVWRU\ DW .\RWR 8QLYHUVLW\� WR OHDUQ PRUH DERXW WKH QHLJKERUKRRG
V KLVWRU\� +RZHYHU�

WKH\ ZHUH XQDYDLODEOH IRU PHHWLQJV� %DVHG RQ RXU XQGHUVWDQGLQJ RI 6KLUDKLJH 'DLMLQ� XQWLO

DSSUR[LPDWHO\ �� \HDUV DJR� VRPH FDUHWDNHUV OLYHG RQ WKH SUHPLVHV� )URP LQWHUYLHZV ZLWK WZR

ORFDO QHLJKERUV� 1LVKLGD�VDQ DQG 2NDPXUD�VDQ� ZH XQGHUVWRRG KRZ VRFLDO VWUXFWXUHV DQG

FRQGLWLRQV LQ WKH DUHD PD\ KDYH FKDQJHG� OHDGLQJ WR WKH DEDQGRQPHQW RI WKH VKULQHV� :H DOVR

JDLQHG LQVLJKW LQWR KRZ WKH VSDFH ZDV SUHYLRXVO\ FDUHG IRU DQG PDLQWDLQHG� 7KH TXHVWLRQV IRU WKH

LQWHUYLHZ ZLWK QHLJKERUV FDQ EH IRXQG LQ $SSHQGL[ &� :H DOVR OHIW OHWWHUV WR RWKHU QHLJKERUV

KRSLQJ WKH\ ZRXOG DOVR EH DEOH WR SURYLGH XV ZLWK LQIRUPDWLRQ� +RZHYHU� RQ RQH UHDFKHG RXW�

7KHVH OHWWHUV FDQ EH IRXQG LQ $SSHQGL[ *� )URP WKH LQWHUYLHZV RI DXWKRULWLHV RI RWKHU VXFFHVVIXO

VKULQHV RQ 0RXQW ,QDUL OLNH )XVKLPL ,QDUL 7DLVKD� ZH JRW DQ LQVLGH SHUVSHFWLYH RQ KRZ WKH\ WUHDW

YLVLWRUV DQG FDUH IRU WKH VKULQH WR PD[LPL]H IXQGLQJ DQG SXEOLFLW\ ZLWKRXW KDUPLQJ WKH

VDFUHGQHVV RI WKH VKULQH� $ GLJLWDO PDS RI DOO WKH SODFHV ZH YLVLWHG DQG REVHUYHG FDQ EH VKRZQ LQ

$SSHQGL[�+��7KH�6WDWHPHQW�RI�,QIRUPHG�&RQVHQW�IRU�DOO�WKH�LQWHUYLHZV�LV�VKRZQ�LQ�$SSHQGL[�$�

)LQDOO\� ZH YLVLWHG VHYHUDO ORFDO RUJDQL]DWLRQV WR VHHN DUFKLYHG GRFXPHQWDWLRQ DQG

OHDUQ PRUH DERXW RXU VKULQH� 7KH .\RWR %XUHDX RI +RPH DQG /HJDO $IIDLUV �+RPX .\RNX� KDG D

IORRU�SODQ DQG RZQHUVKLS UHFRUGV RI WKH DEDQGRQHG KRXVH DQG SURSHUW\� LQFOXGLQJ WKH FXUUHQW

DGGUHVV RI WKH IRUPHU UHVLGHQWV� 7KH\ ZHUH SXEOLFO\ DYDLODEOH� 7KH .\RWR &LW\ 7D[ 2IILFH KDG

PRUH GHWDLOHG UHFRUGV DERXW WKH KRXVH� KRZHYHU� ZH QHHGHG SHUPLVVLRQ IURP WKH KRXVH RZQHUV WR

JDLQ DFFHVV WR WKHVH� 6LQFH ZH KDG WKH RZQHU
V QHZ DGGUHVV� ZH VHQW WKHP D OHWWHU DVNLQJ IRU

DFFHVV� -LQMD +RQFKR LV WKH KHDG RUJDQL]DWLRQ RI PDQ\ 6KLQWR VKULQHV LQ -DSDQ� DQG DOPRVW DOO

VKULQHV DUH DW OHDVW UHJLVWHUHG WKHUH �,ZDKDVKL� ������ :H WUDYHOHG WR 7RN\R WR YLVLW -LQMD +RQFKR

DQG WR LQTXLUH DERXW WKH DEDQGRQHG VKULQH� +RZHYHU� WKH\ KDG QR UHFRUGV RQ 6KLUDKLJH 'DLMLQ

DQG ZHUH DOVR QRWRULRXVO\ GLIILFXOW WR FRQWDFW �'H $QWRQL� ������ +RZHYHU� ZH DOVR WDONHG WR DQG

LQWHUYLHZHG .DWVXLML ,ZDKDVKL� 'HSXW\ 'LUHFWRU RI WKH 6HFUHWDULDO 'HSDUWPHQW DW -LQMD +RQFKR�

��



+H ZDV DEOH WR RIIHU SUHGLFWLRQV DERXW WKH KLVWRU\ EHKLQG 6KLUDKLJH 'DLMLQ� 7KH TXHVWLRQV ZH

DVNHG KLP FDQ EH IRXQG LQ $SSHQGL[ )� +H ZDV DOVR DEOH WR ORRN DW WKH OHJDO GRFXPHQWV ZH

REWDLQHG IURP +RPX .\RNX DQG WHOO XV ZKDW WKH GRFXPHQWV FRQWDLQHG� :H DOVR UHDFKHG RXW WR

0HLML�-LQJX��D�OHDGLQJ�6KLQWR�SULHVW�VFKRRO�LQ�.\RWR��EXW�WKH\�UHIXVHG�WR�WDNH�DQ�DSSRLQWPHQW�

$W .\RWR 3UHIHFWXUDO /LEUDU\� ZH IRXQG VHYHUDO ROG PDSV LQGLFDWLQJ WKDW WKH VKULQH ZDV

SUHVHQW DV IDU EDFN DV ����� 7KLV ZDV IXUWKHU VXEVWDQWLDWHG E\ WKH RQOLQH PDSV SURYLGHG E\

5LWVXPHLNDQ 8QLYHUVLW\
V +LVWRU\ GHSDUWPHQW �<DQR HW DO�� ������ 7KH VKULQH LV ORFDWHG LQ

+LJDVKL\DPD :DUG� EXW WKH +LJDVKL\DPD :DUG 2IILFH KDG QR SXEOLFO\ DYDLODEOH LQIRUPDWLRQ

DERXW�WKH�VKULQH��$�VXPPDU\�RI�WKH�GLVFRYHUHG�VKULQH�KLVWRU\�FDQ�EH�IRXQG�LQ�$SSHQGL[�2�

�����2EMHFWLYH����'RFXPHQW�DQG�0DS�WKH�6SDFH

,Q WKLV REMHFWLYH� ZH GRFXPHQWHG WKH DEDQGRQHG VKULQHV WKURXJK SKRWRJUDSKV� VNHWFKHV� D

�' LQWHUDFWLYH VLWH PDS� DQG D �' VKULQH PRGHO� $UFKLWHFWXUDO WUHQGV FRQYH\ WHFKQRORJ\ DQG

FXOWXUDO LQIOXHQFHV IURP WKH SDVW� &DUHIXOO\ UHFRUGLQJ GUDZLQJV� SODQV� SKRWRJUDSKV� �' PRGHOV�

DQG GDWD UHODWHG WR KLVWRULF VLWHV FDQ KHOS SUHVHUYH FXOWXUDO KHULWDJH �0F.HH� ������ &RQGLWLRQV LQ

WKH DUHD FDQ FKDQJH VLJQLILFDQWO\ RYHU WKH \HDUV� HVSHFLDOO\ LI FDUHWDNHUV QHJOHFW WKH VKULQH DUHD�

:LWK WKH KHOS RI GRFXPHQWDWLRQ� IXWXUH UHVHDUFKHUV ZLOO EH DEOH WR FRPSDUH WKH VKULQH
V

FRQGLWLRQV EHWZHHQ WKH SUHVHQW DQG IXWXUH� 7KLV ZRUN FDQ KHOS GHWHUPLQH LI IXWXUH SUHVHUYDWLRQ

PHWKRGV ZRUNHG� ZKDW QHHGV WR EH FKDQJHG DQG SURYLGH LGHDV IRU LWHUDWLRQ LQ ORQJ�WHUP SURMHFWV�

7KXV��GRFXPHQWLQJ�DQG�YLVXDOL]LQJ�WKH�VKULQH�DUHD�KHOSHG�XQGHUVWDQG�LWV�VSDWLDO�TXDOLWLHV�

,Q RUGHU WR GHYHORS SRWHQWLDO VROXWLRQV IRU UHYLWDOL]LQJ 6KLUDKLJH 'DLMLQ� ZH FUHDWHG DQ

LQWHUDFWLYH PDS RI WKH VXUURXQGLQJ DUHD� 7KLV LQWHUDFWLYH PDS ZLWK VHYHUDO SLQSRLQWV LQFOXGHV

LPDJHV� YLGHRV� VRXQGVFDSHV� VNHWFKHV� DQG KLVWRULFDO LQIRUPDWLRQ DERXW YDULRXV SDUWV RI WKH

VKULQH VLWH� 7R FUHDWH WKLV PDS� ZH FUHDWHG D FDWDORJ RI WKH VKULQH ZKLFK LQFOXGHV WKH HQJUDYLQJV

RQ WKH VWRQH� FRQGLWLRQV RI WKH VKULQH� DQG D SLFWXUH RI WKH VKULQH LQ RUGHU WR LGHQWLI\ LW HDVLO\�

&UHDWLQJ WKLV LQWHUDFWLYH PDS DOORZHG XV WR H[SORUH WKH DUHD EHWWHU DQG GRFXPHQW WKH FXUUHQW

VLWXDWLRQ RI WKH DUHD LQ HYHU\ DVSHFW� 7KLV LQWHUDFWLYH PDS SURYLGHV D KROLVWLF YLHZ RI KRZ WRXULVWV

DQG ORFDOV LQWHUDFW ZLWK WKLV DUHD DQG JLYHV XV D EHWWHU SLFWXUH RI ZK\ WKH FRPPXQLW\ DEDQGRQHG

WKH SODFH� 7KH LQWHUDFWLYH PDS ZLOO VHUYH DV D JXLGHOLQH IRU IXWXUH VWXGLHV WR JHW WKH GLIIHUHQW

��



SHUVSHFWLYHV RI 6KLUDKLJH 'DLMLQ� )XUWKHUPRUH� XQGHUVWDQGLQJ ZKDW GUDZV SHRSOH WR WKHVH VLWHV

VSDUNHG�LGHDV�WR�UHYLWDOL]H�6KLUDKLJH�'DLMLQ��$SSHQGL[�0�FRQWDLQV�WKH�ILQDOL]HG�LQWHUDFWLYH�PDS�

,W ZDV LPSHUDWLYH WKURXJKRXW WKLV SURFHVV WR SUHVHUYH WKH VDQFWLW\ RI 6KLQWR EHOLHI DQG

VWD\ WUXH WR WKH LGHDOV RI 6KLQWRLVP LQ RXU PDSPDNLQJ ZKLOH EHLQJ UHVSHFWIXO RI WKH HQYLURQPHQW

DQG QHLJKERULQJ KRPHV� )LUVW� ZH OHIW QRWHV IRU WKH QHLJKERUV H[SODLQLQJ RXU UHVHDUFK SURMHFW DQG

SODQV WR OHDUQ PRUH DERXW WKH VKULQH� 7KHVH OHWWHUV FDQ EH IRXQG LQ $SSHQGL[ *� :H DOVR KDG WKH

RSSRUWXQLW\ WR WDON ZLWK D IHZ QHLJKERUV LQ�SHUVRQ WR LQIRUP WKHP RI RXU SURMHFW VR WKH\ ZHUH

DZDUH RI ZKDW ZH ZHUH GRLQJ DW 6KLUDKLJH 'DLMLQ� 5HJDUGLQJ PDSPDNLQJ� ZH XVHG D PDS RI SDUW

RI )XVKLPL ,QDUL VKULQHV DV D WHPSODWH DQG IRXQGDWLRQ IRU RXU LQWHUDFWLYH PDS� DV VKRZQ LQ )LJXUH

�� 7KLV DOORZHG RXU PDS WR VWD\ DOLJQHG ZLWK PDSV RI RWKHUV WKDW DOUHDG\ H[LVW RI )XVKLPL ,QDUL

VKULQHV�

)LJXUH �� 0DS RI RQH FROOHFWLRQ RI VKULQHV ORFDWHG RQ )XVKLPL ,QDUL 7DLVKD� (DFK VKULQH LV

QXPEHUHG��ZLWK�WKH�QDPH�RI�WKH�PDLQ�VKULQH�ODEHOHG�ZLWK�LWV�QDPH�LQ�NDQML�

��



:H LQYROYHG GLIIHUHQW VHQVRU\ GHWDLOV LQ WKH LQWHUDFWLYH PDS WR IXOO\ LPPHUVH WKH XVHU LQWR

WKH H[SHULHQFH RI EHLQJ LQVLGH 6KLUDKLJH 'DLMLQ� 6RXQG LV RQH SDUWLFXODUO\ LPSRUWDQW VHQVH� EXW

RIWHQ GLIILFXOW WR LQYROYH LQ D PDS� 8WLOL]LQJ UHFRUGLQJV DW GLIIHUHQW VHFWLRQV RI WKH DUHD� ZH

UHSUHVHQWHG WKH HQYLURQPHQW¶V YDULRXV VRXQGV DW GLIIHUHQW SLQSRLQWV RI WKH DUHD� 7KLV LQYROYHG

PXFK RI ZKDW 6KLQWR FRQVLGHUV VDFUHG� VXFK DV WKH ZDWHU� WKH ELUGV� DQG WKH UXVWOLQJ RI WUHHV� 7KLV

FDUHIXO OLVWHQLQJ RI WKH VRXQG DOORZHG XV WR FUHDWH D VHQVH RI SODFH DQG FRQQHFW WKH LQGLYLGXDO WR

QDWXUH� $V FOHYHUO\ VWDWHG E\ .DWKU\Q $OO\Q DQG 5R]D 7FKRXNDOH\VND ������ LQ WKHLU UHVHDUFK

6RXQGVFDSLQJ WKH $UFKLYHV� 'LVUXSWLQJ %RXQGDULHV WKURXJK 6HQVRU\ 5HVHDUFK� ³7KH\ DUH DQ

RFFDVLRQ WR VLW GRZQ DQG OLVWHQ� WR DEVRUE WKH DXGLWRU\ WH[WXUH RI D SODFH� DQG IHHO KRZ HFKRHV�

KXPV� RU D VXEWOH EX]] FDQ VKDSH RXU UHVSRQVH WR D VLWH� 0DNLQJ VXUH WKDW WKH PLFURSKRQHV DUH

XQLPSHGHG DQG SRLQWHG RXWZDUGV� SUHVVLQJ WKH UHFRUG EXWWRQ RQ WKH YRLFH UHFRUGHU FUHDWHV D

PRPHQW RI K\SHU�DZDUHQHVV RI \RXU RZQ SUHVHQFH DQG WKH PDQ\ QHDUO\ VLOHQW VKXIIOHV RI SDSHU

DQG SHRSOH� ,Q WKH EHJLQQLQJ� WKLV SURFHVV HQFRXUDJHG D VORZLQJ GRZQ� RI WXQLQJ LQWR WKH

VXUURXQGLQJV� DQG PRPHQWV RI WU\LQJ WR LPDJLQH ZKDW WKH UHFRUGHU PLJKW EH KHDULQJ�´

�6RXQGVFDSLQJ WKH $UFKLYHV� 'LVUXSWLQJ %RXQGDULHV WKURXJK 6HQVRU\ 5HVHDUFK �ZSL�HGX���

$SSHQGL[�/�FRQWDLQV�RXU�WHDP¶V�VRXQGVFDSH�UHFRUGLQJV�

6LQFH ³SKRWRJUDSK\ LV D ZD\ RI VHHLQJ ZKLFK LV SDUWLFXODUO\ FKDUDFWHULVWLF RI WKH SUHVHQW

HUD�´ SKRWRJUDSKV KHOSHG GRFXPHQW WKH ORFDWLRQ
V FXUUHQW GHWHULRUDWLRQ �0F.HH� ������

1XPHURXV SKRWRV ZHUH WDNHQ RQ�VLWH IRU XVH LQ WKH LQWHUDFWLYH PDS� 3KRWRJUDSK\ FDSWXUHV HYHU\

H[DFW GHWDLO RI D VSDFH� XQELDVHG� KRZHYHU� VNHWFKLQJ EULQJV RXW WKH XVHU
V H[SHULHQFH� $OWKRXJK

UHVHDUFKHUV KDYH XVHG SKRWRJUDSK\ IRU PDQ\ \HDUV IRU GRFXPHQWDWLRQ SXUSRVHV� SKRWRJUDSKV

FDQQRW SURYLGH WKH H[SHULHQFH RI EHLQJ SUHVHQW LQ WKH DUHD� $QRWKHU ZD\ WR FDSWXUH YLVXDO

LPDJHU\ LQ D ZD\ WKDW LV PRUH SHUVRQDO LV YLD VNHWFKLQJ� 6NHWFKLQJ WKH VWDWH RI WKH VKULQHV IURP D

VHOHFWLYH YLHZSRLQW DOORZHG XV WR ORRN DW WKH VWUXFWXUH IURP D KXPDQ SHUVSHFWLYH� ³'UDZLQJ LV

IXQGDPHQWDO WR EHLQJ KXPDQ ± DV IXQGDPHQWDO DV ZDONLQJ DQG WDONLQJ� )RU ZKHQHYHU ZH ZDON RU

WDON ZH JHVWXUH ZLWK RXU ERGLHV� DQG LQVRIDU DV WKHVH JHVWXUHV OHDYH WUDFHV RU WUDLOV� RQ WKH JURXQG

RU VRPH RWKHU VXUIDFH� OLQHV KDYH EHHQ� RU DUH EHLQJ GUDZQ �,QJROG� ����D� S� ����´ �)XOO DUWLFOH�

2EVHUYDWLRQDO�VNHWFKLQJ�DV�PHWKRG��ZSL�HGX���

$OWKRXJK SKRWRJUDSKV FRQWDLQ D KLJKHU UHVROXWLRQ LQ WKH LPDJHV� WKH\ GR QRW IXOO\ FRQYH\

GHSWK DQG VFDOH VLQFH WKH\ FDQ RQO\ SURYLGH D �' YLHZ� 2Q WKH RWKHU KDQG� �' VFDQQLQJ LV D QHZ

DQG GHWDLOHG ZD\ RI GRFXPHQWDWLRQ� $OWKRXJK LW PLJKW QRW EH GHYHORSHG DV PXFK DV SKRWRJUDSK\

��
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PHWKRGV� LW KDV EHHQ XVHG E\ QXPHURXV RUJDQL]DWLRQV DQG SURMHFWV WR GRFXPHQW VSDFHV� )RU �'

VFDQQLQJ SXUSRVHV� ZH ILUVW FRQVLGHUHG $UF*,6 DV D SRWHQWLDO PDSSLQJ PHWKRG� +RZHYHU� LW ZDV

GHHPHG LQIHDVLEOH GXH WR WKH KHDY\ WUHH FRYHU RYHU WKH VKULQH� ,QVWHDG� ZH XVHG WKH QHZ

JHQHUDWLRQ L3DG
V /,'$5 �OLJKW GHWHFWLRQ DQG UDQJLQJ� WHFKQRORJ\ ZLWK WKH 3RO\FDP DSS WR

FROOHFW GDWD SRLQWV RQ�VLWH� 3RO\FDP FDQ FUHDWH D �' PDS RI WKH DUHD E\ XVLQJ WKH PHDVXUHPHQWV

EHWZHHQ GDWD SRLQWV FROOHFWHG IURP WKH /,'$5 FDPHUD� :H FUHDWHG D �' PDS RI WKH VKULQH�

ZKLFK KDV D ZDONWKURXJK HIIHFW� $SSHQGL[ - FRQWDLQV WKUHH H[DPSOH VFDQV SHUIRUPHG DW :3,�

%DVHG RQ WKH H[DPSOH VFDQV� ZH LGHQWLILHG WKDW 3RO\&DP LV QRW DFFXUDWH IRU VFDQQLQJ WKH WUHHV�

'HQVH WUHH FRYHUDJH LQ WKH DUHD FDQ FDXVH GLVWRUWHG VKDSHV RI WKH EXLOGLQJV DQG VWDWXHV� +RZHYHU�

JLYHQ WKH WHFKQRORJ\ DQG WKH EXGJHW� WKH DSS ZDV WKH EHVW RSWLRQ WR �' VFDQ WKH DUHD� $SSHQGL[

. FRQWDLQV �' VFDQV RI 6KLUDKLJH 'DLMLQ� (YHQ LI WKH VWUXFWXUHV DUH GLVWRUWHG LQ WKH �' VFDQ� ZH

FRXOG XVH WKH DSS WR FUHDWH EOXHSULQWV EDVHG RQ �' VFDQV� :H DOVR XVHG WKH EOXHSULQWV FUHDWHG

IURP 3RO\FDP LQ WKH LQWHUDFWLYH PDS� )XWXUH UHVHDUFK FRXOG PDNH XVH RI WKLV �' PDS VR WKDW

UHVHDUFKHUV FRXOG H[DPLQH WKH VKULQH YLUWXDOO\ UDWKHU WKDQ SK\VLFDOO\ YLVLWLQJ WKH VLWH� $ <RXWXEH

YLGHR PDGH LQ ���� VKRZV DQ H[DPSOH IURP WKH ,QDUL 6KULQH� ZKHUH WKH YLGHR LPSOHPHQWV �'

VFDQQLQJ�RI�WKH�VKULQH�LQWR�9LUWXDO�5HDOLW\��0F.LQQRQ�'XQQLQJ��������

$GGLWLRQDOO\� ZH XVHG VNHWFKHV WR FDSWXUH GHWDLOV WKDW SKRWRJUDSKV FDQ QRW FDSWXUH� VXFK

DV IORRU SODQV DQG JHQHUDO VHFWLRQV RU DUHDV W\SLFDOO\ REVFXUHG IURP YLHZ� VXFK DV FRQVWUXFWLRQ

GHWDLO �0F.HH� ������ :H FRPELQHG WKH *,6 V\VWHPV ZLWK *36 RQ RXU SKRQHV WR JHW

PHDVXUHPHQWV RI WKH VKULQH VLWH� %\ JHWWLQJ WKH VSHFLILF FRRUGLQDWHV XVLQJ *36� ZH LQVHUWHG WKHVH

SRLQWV RQ *RRJOH (DUWK 3UR DQG XVHG D EXLOW�LQ PHDVXUHPHQW WRRO WR PHDVXUH WKH GLVWDQFH

EHWZHHQ WKH SRLQWV� WKLV VKDSHG WKH RXWOLQH RI D �' PDS WR PHDVXUH WKH VL]H RI WKH DUHD� *RRJOH

(DUWK 3UR SURYLGHV D XVHU�IULHQGO\ LQWHUIDFH DQG PRUH SURIHVVLRQDO GDWD SURFHVVLQJ WRROV WKDQ

*RRJOH 0DSV� 2Q WKH RWKHU KDQG� $UF*,6 DQG 4*,6 SURYLGH D UHDO�WLPH �'��' YLHZ� +RZHYHU�

ZH SUHIHUUHG WR XVH *RRJOH (DUWK 3UR¶V VLQFH LW LV D IUHH�XVH VRIWZDUH DQG PRUH XVHU�IULHQGO\�

ZKLFK PDNHV LW HDVLHU WR UHIHUHQFH DQG XVH IRU IXWXUH LQYHVWLJDWLRQ RI WKH VKULQHV� )XUWKHUPRUH�

*,6 WHFKQRORJLHV DUH LQHIIHFWLYH GXH WR WKH GHQVH WUHH FRYHU RYHU 0RXQW ,QDUL� :H XVHG D

PHDVXULQJ WDSH IRU VPDOO PHDVXUHPHQWV VLQFH LW ZLOO SURYLGH PRUH DFFXUDWH UHVXOWV� )LQDOO\� ZH

FUHDWHG D �' PHDVXUHG DUHD GUDZLQJ XVLQJ DOO WKHVH GDWD E\ XVLQJ $XWR&$'� :LWKLQ 3RO\&DP�

ZH DOVR JHQHUDWHG EOXHSULQWV RI DQ\ VSDFH ZH WKUHH�GLPHQVLRQDOO\ VFDQQHG� ,Q )LJXUH �� UHVHDUFK

IURP�8&�%HUNHOH\�LQFOXGHV�DQ�H[DPSOH�RI�D��'�OD\RXW�RI�WKH�,]XPR�VKULQH�FRPSOH[�

��



)LJXUH��� 'UDZLQJ�RI�,]XPR�VKULQH�FRPSOH[��5XMLYDFKDUDNXO� ������

,Q WKLV UHVHDUFK� ZH FUHDWHG D FDWDORJ RI WKH DUHD� LQFOXGLQJ WKH VXUURXQGLQJ REMHFW
V

FXUUHQW FRQGLWLRQV WR VHH WKH VLWH
V RYHUDOO VLWXDWLRQ� ³$Q LQYHQWRU\ LV HVVHQWLDOO\ WKH SUHOLPLQDU\

LQYHVWLJDWLRQ RI D VL]DEOH DUHD WR ILQG RXW ZKDW LW FRQWDLQV YDOXH RU LQWHUHVW� RI D JLYHQ QDWXUH �L�H��

DUFKLWHFWXUDO� KLVWRULFDO� LQGXVWULDO� HWF��´ �0F.HH� ������ )RU H[DPSOH� ZH PHQWLRQHG WKH

FRQGLWLRQ�RQ�RXU�LQYHQWRU\�OLVW�LI�DQ�REMHFW��VWDWXH��RU�EXLOGLQJ�ZDV�GDPDJHG�

:H FRPELQHG DOO WKH ILQGLQJV� LQFOXGLQJ SKRWRJUDSKV� �' VFDQV� �' PDSV� DQG

VRXQGVFDSHV LQWR DQ LQWHUDFWLYH PDS SXEOLVKHG RQ D ZHEVLWH� )XUWKHU UHVHDUFKHUV DQG SHRSOH ZKR

ZDQW WR VWXG\ 6KLUDKLJH 'DLMLQ FDQ XVH WKLV LQWHUDFWLYH PDS WR VHQVH WKH VLWH WKURXJK YLVXDOV DQG

DXGLR� $UF*,6 SURYLGHV D 6WRU\0DS FUHDWRU ZKHUH SHRSOH FDQ KDYH D VWURQJHU VHQVH RI SODFH�

LOOXVWUDWH VSDWLDO UHODWLRQVKLSV� DQG DGG YLVXDO DSSHDO DQG FUHGLELOLW\ ZLWK DQ LQWHUDFWLYH PDS

�$UF*,6�� +RZHYHU� $UF*,6 LV D SDLG DQG H[SHQVLYH DQG QRW RSHQ�VRXUFH VRIWZDUH� ,I ZH FUHDWHG

WKH PDS RQ $UF*,6 DQG HYHU GLVFRQWLQXHG WKH VXEVFULSWLRQ WR $UF*,6� WKH ZHEVLWH ZRXOG QRW EH

DYDLODEOH IRU IXWXUH XVH� 6LQFH ZH ZDQWHG WKLV PDS WR EH IXUWKHU HGLWHG E\ RWKHU UHVHDUFKHUV� ZH

QHHGHG RSHQ�VRXUFH VRIWZDUH� $IWHU UHVHDUFKLQJ VLPLODU UHVRXUFHV WR FUHDWH DQ LQWHUDFWLYH PDS�

ZH GHFLGHG WR FUHDWH WKLV LQWHUDFWLYH PDS XVLQJ 6WRU\0DS E\ .QLJKWODE� DV VKRZQ LQ )LJXUH ���

.QLJKWODE¶V 6WRU\0DS LV DQ RSHQ�VRXUFH VRIWZDUH ZKHUH WKH PDS ZH PDNH ZLOO EH DYDLODEOH

��



RQOLQH DV ORQJ DV WKH ZHEVLWH LV XS DQG UXQQLQJ� $GGLWLRQDOO\� WKLV 6WRU\0DS FDQ EH GRZQORDGHG

DQG�IXUWKHU�HGLWHG�E\�RWKHU�SHRSOH�

)LJXUH�����,QLWLDO�VFUHHQ�RI�ILQDO�LQWHUDFWLYH�PDS�FUHDWHG�ZLWK�.QLJKWODE¶V�6WRU\0DS�VRIWZDUH�

�����2EMHFWLYH��� 'HYHORS�3RWHQWLDO�,GHDV�IRU�5HYLWDOL]DWLRQ

7R HVWDEOLVK D UHYLWDOL]DWLRQ SODQ� WKURXJK WDONLQJ WR SHRSOH� ZH KDYH GHWHUPLQHG KRZ

YDOXDEOH D VKULQH LV WR LWV FRPPXQLW\ DQG KRZ LW FDQ EH VXVWDLQHG LQ WKH ORQJ UXQ� 2QH ZD\ ZH

KDYH GRQH WKLV LV E\ ORRNLQJ DW ZHOO�PDLQWDLQHG VKULQHV DURXQG 0RXQW ,QDUL DQG DQDO\]LQJ WKHP

RQ D FDVH�E\�FDVH EDVLV� 7KURXJK REVHUYDWLRQ� ZH QRWLFHG KRZ QHLJKERULQJ VLWHV DWWUDFW SHRSOH WR

WKH VLWH� KRZ WKH\ UDLVH IXQGV� DQG KRZ PDQ\ SHRSOH DUH GLUHFWO\ LQYROYHG ZLWK WKH VKULQH
V

XSNHHS� ,Q DGGLWLRQ� YLVLWLQJ FXOWXUDO KHULWDJH VLWHV ZLWKLQ WKH VDPH VRFLDO� FXOWXUDO� DQG HFRQRPLF

VFRSH�KDV�SURYLGHG�D�KHOSIXO�GLUHFWLRQ�WR�PDS�RXW�VWHSV�IRU�UHYLWDOL]DWLRQ�

,Q DGGLWLRQ� OHDUQLQJ DERXW WKH DUHD
V KLVWRU\ VXUURXQGLQJ 6KLUDKLJH 'DLMLQ DQG KRZ

FXOWXUH VKLIWV SOD\ D GLUHFW UROH LQ D VKULQH
V XSNHHS KDV EHHQ YDOXDEOH ZKHQ GHYHORSLQJ LGHDV�

:LWK WKH PHWKRGV RI GDWD FROOHFWLRQ GHWDLOHG LQ 6HFWLRQ ���� ZH KDYH VSRNHQ WR LQGLYLGXDOV

IDPLOLDU VSHFLILFDOO\ ZLWK 6KLUDKLJH 'DLMLQ
V KLVWRU\� 1HLJKERUV WKDW OLYHG IRU GHFDGHV LQ WKH DUHD

LQIRUPHG XV DERXW WKH QHLJKERUKRRG
V SDVW DQG WKHLU WKRXJKWV RQ LWV SRVVLEOH IXWXUH� 7KLV

��



ILUVW�KDQG H[SHULHQFH DQG UHVHDUFK GRQH DW ORFDO .\RWR OLEUDULHV KDYH SURYLGHG XV ZLWK FOHDU

LQVLJKW LQWR ZKDW FKDQJH LV SODXVLEOH IRU 6KLUDLJH 'DLMLQ� $ORQJ ZLWK VSHDNLQJ ZLWK JRYHUQPHQW

DXWKRULWLHV� LW KDV DOVR KLJKOLJKWHG WKH GLVUHJDUG JLYHQ WR VKULQHV LQ D VLPLODU VLWXDWLRQ WR WKH FDVH

VWXG\�

*LYHQ WKDW GLIIHUHQW DXWKRULWLHV DQG SDUWV RI WKH FRPPXQLW\ FRPH LQWR SOD\ ZKHQ PDNLQJ

FKDQJHV WR ORFDO KHULWDJH� ZH GHFLGHG WR FRQVWUXFW D ILQDOL]HG VWDNHKROGHU PDWUL[ �$SSHQGL[ 3��

,Q LW� LW LV HDV\ WR YLVXDOL]H SHRSOH
V UHODWLRQVKLS ZLWK WKH SURMHFW� 2XU JRDO LV WR PDNH LQIRUPDWLRQ

VWUDLJKWIRUZDUG� )RU DQ\ IXWXUH JURXS RI VWXGHQWV RU UHVHDUFKHUV ORRNLQJ LQWR UHYLWDOL]LQJ WKH

VKULQH DW IXOO VFDOH� NQRZLQJ ZKR WR FRQWDFW DQG WKHLU OHYHO RI LQWHUHVW LQ EHLQJ D SDUW RI WKH

SURMHFW ZLOO EH YLWDO� $ VWDNHKROGHU PDWUL[ ZLWK D FDWDORJ RI WKH VWDWH RI WKH VWUXFWXUHV ZLOO

SURYLGH DQ REMHFWLYH DQG TXDQWLWDWLYH VRXUFH RI WKH FRQGLWLRQ RI 6KLUDKLJH 'DLMLQ IRU IXWXUH

UHVHDUFK�

7KH SURMHFW GHOLYHUDEOHV GHVFULEHG E\ WKH PHWKRGV DERYH ZLOO EH GRFXPHQWDWLRQ RI WKH

VKULQH VSDFH� D GLJLWDO PDS� D FDWDORJ� DQG D OLVW RI SRVVLEOH IXWXUH VWHSV� 7KH GRFXPHQWDWLRQ RI

WKH VKULQH ZLOO NHHS D UHFRUG RI LWV VWDWH WRGD\� DQG DORQJ ZLWK WKH GLJLWDO PDS� LW ZLOO FODULI\ KRZ

HOHPHQWV LQ QDWXUH LQWHUDFW ZLWK WKH VSDFH� %RWK RI WKHVH UHVXOWV VXSSRUW WKH ODVW GHOLYHUDEOH � WKH

SRWHQWLDO�VROXWLRQV�

��



����)LQGLQJ�DQG�$QDO\VLV

����,QLWLDO�9LVLW�DQG�([SORUDWLRQ

2Q RXU ILUVW GD\ LQ -DSDQ� ZH VHW RXW WR ILQG WKH DEDQGRQHG VKULQH DW WKH EDVH RI 0RXQW

,QDUL� :RUNLQJ RQO\ ZLWK WKH FRRUGLQDWHV SURYLGHG E\ RXU VSRQVRU� ZH ZHUH QDYLJDWLQJ XQIDPLOLDU

WHUUDLQ� $V ZH DSSURDFKHG +LJDVKL\DPD :DUG� ZH VWXPEOHG XSRQ D ORFDO VWDQGLQJ RQ WKH IURQW

VWHSV RI KLV KRPH� +HUH� ZH ZRXOG OHDUQ WKDW WKLV PDQ
V QDPH ZDV 1LVKLGD�VDQ� :H DVNHG KLP IRU

GLUHFWLRQV WR 6KLUDKLJH 7DLVKD� ZKDW ZH WKRXJKW ZDV WKH QDPH RI WKH VKULQH LQ UXLQV� +H SURPSWO\

OHG XV XS WKH EDFN HQWU\ WUDLO IRU )XVKLPL ,QDUL 7DLVKD DQG VHQW XV RQ RXU ZD\ �)LJXUH ����

&RQIXVHG DW WKH HOHYDWLRQ ZKHUH ZH ZHUH VWDQGLQJ DQG WKH VHHPLQJO\ FOHDQ LGROV DURXQG XV� ZH

FRQILUPHG ZH VWUD\HG IXUWKHU DQG IXUWKHU DV ZH IROORZHG WKH WUDLO 1LVKLGD�VDQ VHQW XV RQ� 7KH

WHDP GHFLGHG WR OHDYH WKH WUDLO DQG VHHN RXW VRPH VLWHV DURXQG WKH QHLJKERUKRRG ZKHUH ZH ILUVW

DUULYHG� 6RPH DUHDV ZHUH FORVHG RII� +RZHYHU� VHYHUDO WRULL JDWHV OLQJHUHG DURXQG RQH DUHD QH[W

WR�D�KRXVH��8SRQ�HQWUDQFH��LW�ZDV�FOHDU�WKDW�6KLUDKLJH�7DLVKD�ZDV�ZLWKLQ�LWV�SUHPLVHV�

$V ZH VSOLW DQG DQDO\]HG WKH SURSHUW\� 1LVKLGD�VDQ UHDSSHDUHG� +H TXHVWLRQHG ZK\ ZH

ZHUH VWDQGLQJ DW WKH DEDQGRQHG VLWH VLQFH )XVKLPL ,QDUL 7DLVKD ZDV DW WKH WUDLO
V SHDN� :H

SURFHHGHG WR H[SODLQ WKDW ZH ZHUH VWXGHQWV IURP $PHULFD ORRNLQJ IRU 6KLUDKLJH 7DLVKD� DQG ZH

SRLQWHG DW WKH VWUXFWXUH WKDW ZH VWXGLHG� +H ORRNHG IUD]]OHG DQG LQIRUPHG XV WKDW WKH VWUXFWXUH

ZDV QDPHG 6KLUDKLJH 'DLMLQ� :LWKLQ WKH FRPSOH[� LW VLWV QH[W WR )XVKLNXUD 7DLVKD �DV RSSRVHG WR

)XVKLNXUD 'DLMLQ DV LW LV ODEHOHG RQ *RRJOH 0DSV�� EXW KH DVVXPHG WKDW ZH ZHUH WRXULVWV ZDQWLQJ

WR VHH WKH IDPRXV UHG JDWHV� 7KH WHDP H[SODLQHG WKH SXUSRVH RI RXU YLVLW WR WKH VKULQH� DQG WKRXJK

1LVKLGD�VDQ ZDV ZHDU\ RI IRUHLJQHUV DW ILUVW� KH PHWLFXORXVO\ DQVZHUHG WKH TXHVWLRQV ZH KDG

SODQQHG�

$SSHDUDQFH�ZLVH� WKH SURSHUW\ DQG WKH H[SHULHQFH RI YLVLWLQJ ZHUH PXFK GLIIHUHQW WKDQ

ZH LQLWLDOO\ WKRXJKW� ,W LV YDVW DQG FROG� WKH FHGDU WUHHV FUHDWLQJ VKDGH DOO KRXUV RI WKH GD\� 0RVV

DQG OHDYHV FRYHUHG WKH VWRQHV LQ WKH VWUXFWXUH� 7KH KRXVH LV ZKROO\ QHJOHFWHG� %LF\FOHV�

PRWRUF\FOHV� DQG PDWWUHVVHV OLQJHU DURXQG WKH KRXVLQJ FRPSOH[²VSLGHUZHEV DQG UDW GURSSLQJV

DURXQG WKH SRUFK� 7KH HQWUDQFH GRRU KDG EHHQ SUHYLRXVO\ IRUFHG RSHQ� 1LVKLGD�VDQ WROG XV WKH

KRXVH KDG EHHQ HPSW\ IRU DURXQG �� \HDUV� +H KDG EHHQ OLYLQJ WKHUH IRU �� \HDUV� DQG WKH RZQHUV

OHIW DV VRRQ DV KH LQWHJUDWHG LQWR WKH QHLJKERUKRRG� 1RW PDQ\ SHRSOH YLVLW 6KLUDKLJH 'DLMLQ� D

��



IHZ QHLJKERUV WKDW VKDUH D SDWKZD\ WDNH WLPH WR VZHHS EXW EDUHO\ DQ\RQH JRHV WR YHQHUDWH� 2Q

WKH RWKHU KDQG� *RVKD 'DLP\RMLQ� D VKULQH WKDW LV ULJKW QH[W GRRU� KDG D FRQVWDQW LQIOX[ RI YLVLWRUV

DQG�ZRUVKLSHUV�

1LVKLGD�VDQ HPSKDVL]HG WKH LPSRUWDQFH RI UHFHLYLQJ SHUPLVVLRQ IURP ZKRPHYHU LW

FRQFHUQHG EHIRUH ZH PDGH DQ\ SHUPDQHQW FKDQJH WR WKH VKULQHV� :H H[SODLQHG KRZ ZH EHOLHYHG

6KLUDKLJH 'DLMLQ ZDV XQGHU WKH MXULVGLFWLRQ RI )XVKLPL ,QDUL DQG WKDW ZH ZRXOG EH YLVLWLQJ WKHP

WR VHHN LQIRUPDWLRQ� 1LVKLGD�VDQ WRRN PDWWHUV LQWR KLV RZQ KDQGV DQG DVVLVWHG XV LQ PDNLQJ D

SKRQH FDOO WR )XVKLPL DXWKRULWLHV� $V D UHVXOW� ZH GHWHUPLQHG WKDW 6KLUDKLJH 'DLMLQ LV QRW XQGHU

WKHLU MXULVGLFWLRQ� DQG 1LVKLGD�VDQ UHFRPPHQGHG ZH FRQWDFW OHJDO DXWKRULWLHV DURXQG .\RWR WR

ILJXUH RXW ZKR WKH OHJDO RZQHU RI WKH SURSHUW\ LV� ZKHWKHU LW LV WKH JRYHUQPHQW RU D SULYDWH

RUJDQL]DWLRQ�

)LJXUH�����1LVKLGD�VDQ�JXLGLQJ�XV�WR�6KLUDKLJH�'DLMLQ�

����*XLGHG�7RXU�RI�0RXQW�,QDUL

7KH IROORZLQJ GD\� ZH ERRNHG D JXLGHG WRXU RI WKH KLGGHQ JHPV RI 0RXQW ,QDUL� 7KH

SXUSRVH RI WDNLQJ D SDLG YLVLW WR )XVKLPL ,QDUL ZDV WR GHWHUPLQH ZKDW LQIRUPDWLRQ ZDV DYDLODEOH

WR WRXULVWV DQG KRZ LQ�GHSWK WKH WRXU ZDV� 7KH FRPSDQ\ ZLWK WKH PRVW VHUYLFHV SURYLGHG IRU ORFDO

.\RWR WRXUV LV 0DJLFDO7ULS� 7KH VSHFLILF KLNLQJ WRXU FKRVHQ KDG RYHU ��� ZULWWHQ UHYLHZV� IDU

PRUH WKDQ DQ\ RWKHU WRXU RQ 7ULS$GYLVRU� VR LW LV WKH PRVW SRSXODU DPRQJVW (DVWHUQ DQG :HVWHUQ

WUDYHOHUV� 7KH H[SHULHQFH ZDV DURXQG � KRXUV ORQJ� $V D JURXS� ZH ZURWH GRZQ RXU H[SHFWDWLRQV

IRU WKH WRXU DQG D VHW RI LQWHUYLHZ TXHVWLRQV IRU WKH H[SHUW �$SSHQGL[ '�� ,Q WKH DIWHUQRRQ� ZH

��



PHW ZLWK RXU WRXU JXLGH� 0DQDEX�VDQ� RXWVLGH 7RIXNXML VWDWLRQ� 7KH RWKHU SHUVRQ RQ WRXU ZDV D

/DWYLDQ VROR WUDYHOHU� 0DQDEX�VDQ WKHQ JXLGHG XV WR WKH EDFN HQWUDQFH RI )XVKLPL ,QDUL� SDVVLQJ

E\ 6KLUDKLJH 'DLMLQ� VKRZQ LQ )LJXUH ��� +H H[SODLQHG WKDW WKH VKULQH ZDV DEDQGRQHG GXH WR

FXOWXUDO VKLIWV DQG EHLQJ LQ D VHFOXGHG DUHD� ,Q WKH ZDONLQJ WRXU� KH H[SODLQHG WKH UHOLJLRXV FXOWXUH

LQ -DSDQ� ZKDW LV VDFUHG WR -DSDQHVH SHRSOH� KRZ VKULQHV IRUP� WKH KXPEOH RULJLQV RI 6KLQWR� DQG

KRZ PXOWL�UHOLJLRXV VKULQH FRPSOH[HV DUH PDGH� $ ZDONLQJ PDS RI WKH WRXU FDQ EH IRXQG LQ

)LJXUH����

C 7KH WRXU� ZKLOH YHU\ KHOSIXO LQ OHDUQLQJ WKH JHRJUDSK\ DQG KLVWRU\ RI WKH DUHD� ZDV QRW DV

HQULFKLQJ WR RXU NQRZOHGJH RI 6KLQWRLVP� 7KH LQIRUPDWLRQ SURYLGHG ZDV IRU WRXULVWV DW DQ

LQWURGXFWRU\ OHYHO� DQG 0DQDEX�VDQ GLG QRW XVH DFFXUDWH WHUPLQRORJ\ ZKHQ UHIHUULQJ WR VKULQHV

�)LJXUH ���� $OO RI WKLV LV LQ DQ DWWHPSW WR PDNH 6KLQWR PRUH DFFHVVLEOH DQG XQGHUVWDQGDEOH WR

EHJLQQHUV� EXW WKH ODFN RI VSHFLILFV DQG EURDG EUXVKVWURNHV RI ZKDW 6KLQWR WUXO\ LV� DW WLPHV�

GRHVQ¶W�DFFXUDWHO\�UHSUHVHQW�WKH�IDLWK�DQG�LWV�RULJLQV�

)LJXUHV����DQG�����7RXU�JXLGH�0DQDEX�VDQ�LQ�WKH�EDPERR�JURYH�QHDU�6KLUDKLJH�'DLMLQ��7RXU

IROGHU�

��



)LJXUH�����7UDLO�WDNHQ�LQ�KLNLQJ�WRXU�

����7KH�+LWDNL�6DL�)LUH�)HVWLYDO

2Q 1RYHPEHU �WK� ZH DWWHQGHG WKH +LWDNL�6DL )LUH )HVWLYDO RQ 0RXQW ,QDUL� 7KH PDLQ

)XVKLPL ,QDUL VKULQH ZDV EXVWOLQJ ZLWK DFWLYLW\� 7KHUH ZHUH WKRXVDQGV RI SHRSOH WKHUH� 7KH

SURFHHGLQJV EHJDQ ZLWK D VROHPQ SUD\HU LQ WKH PDLQ VKULQH KDOO� 7KH SULHVWV PRYHG VORZO\ DQG

GHOLEHUDWHO\� VHWWLQJ WKH WRQH IRU WKH UHVW RI WKH GD\� $IWHU WKH SUD\HU� WKH FURZG WULFNOHG WR D ODUJH

FOHDULQJ IXUWKHU XS WKH PRXQWDLQ ZKHUH SULHVWV ZHUH EXV\ RUJDQL]LQJ ODUJH FHGDU S\UHV� HDFK

PHDVXULQJ DERXW � PHWHUV ZLGH DQG � PHWHUV DFURVV� $IWHU EOHVVLQJ HDFK S\UH ZLWK IRRG� ZDWHU�

DQG�D�6DNDNL�OHDI��WKH\�VROHPQO\�OLW�WKHP�DEOD]H�

��



)LJXUH�����3UD\HU�VWLFNV�ZHUH�VHQW�WR�)XVKLPL�,QDUL�IURP�DFURVV�-DSDQ��(DFK�FRQWDLQV�D�ZLVK�DQG

WKH�QDPH�RI�D�SHUVRQ�RU�SHRSOH�ZKR�VHQW�LW��7KH�ZLVKHV�DUH�VDLG�WR�FRPH�WUXH�LI�WKH�VWLFN�EXUQV�

7KLFN�VLOYHU�VPRNH�ILOOHG�WKH�FOHDULQJ�WR�WKH�SRLQW�ZKHUH�SHRSOH�FRXJKHG�RU�VWDUWHG

WHDULQJ�XS�HYHQ�WKURXJK�WKHLU�PDVNV��DQG�RXU�FORWKHV�VPHOW�RI�FHGDU�IRU�WKH�UHVW�RI�WKH�GD\��7KH

VPRNH�VXEVLGHG�LQ�DERXW���PLQXWHV��7KHQ�WKH�SULHVWV�EHJDQ�EXUQLQJ�VWDFNV�RI�SUD\HU�VWLFNV��ZKLFK

FRQWLQXHG�IRU�VHYHUDO�KRXUV��VKRZQ�LQ�)LJXUH�����7KH�ZKROH�WLPH��D�VPDOO�JURXS�RI�VLQJHUV�OHG�D

6KLQWR�FKDQW�DFFRPSDQLHG�E\�IOXWHV�DQG�GUXPV��2FFDVLRQDOO\��GDQFHUV�LQ�NLPRQRV�HQWHUHG�WKH

FOHDULQJ�IRU�D�VKRUW�SHUIRUPDQFH��)LJXUH������7KH�VSHFWDFOH�ZDQWHG�WR�GUDZ�WKH�NDPL�,QDUL�EDFN

WR�WKH�PRXQWDLQ�DIWHU�EOHVVLQJ�WKH�IDOO�KDUYHVW�LQ�WKH�ILHOGV�

)LJXUH�����7KH�GDQFHUV�ZRUH�UHG�DQG�ZKLWH�NLPRQRV�DQG�FDUULHG�JROGHQ�EHOOV��OHIW���7KH�VPRNH

IURP�WKH�S\UHV�UHGXFHG�YLVLELOLW\�WR�D�IHZ�IHHW�IRU�VHYHUDO�PLQXWHV��ULJKW��

��



7KH FHUHPRQ\ UHVXPHG DURXQG VXQVHW� :H UHWXUQHG WR D YLHZLQJ SODWIRUP QHDU WKH PDLQ

VKULQH KDOO� )URP WKHUH� WKH FURZG ZDWFKHG D VORZ RUQDWH GDQFH FDOOHG NDJXUD WKDW ODVWHG VHYHUDO

KRXUV� VKRZQ LQ )LJXUH ��� :H ZHUH IRUWXQDWH WR ZLWQHVV D WRWDO OXQDU HFOLSVH GXULQJ WKH GDQFH� ,W

ZDV�WKH�ILUVW�VXFK�HYHQW�YLVLEOH�IURP�-DSDQ�LQ�����\HDUV�

7KLV H[SHULHQFH JDYH XV D EHWWHU XQGHUVWDQGLQJ RI KRZ 6KLQWR IHVWLYDOV UXQ� KRZ SHRSOH

SHUIRUP 6KLQWR ZRUVKLS RQ D ODUJH VFDOH� DQG KRZ LW GLIIHUV IURP ZRUVKLS DW D 6KLQWR VKULQH RQ D

VPDOOHU�VFDOH�DQG�LQ�D�OHVV�IRUPDO�PDQQHU�

)LJXUH�����7KURXJKRXW�WKH�NDJXUD�GDQFH��$�SULHVW�VDW�SUD\LQJ�LQ�WKH�VHL]D�SRVLWLRQ�ZLWK�KLV�NQHHV

IROGHG�EHQHDWK�KLP�ZKLOH�D�NLPRQR�FODG�ZRPDQ�ZDONHG�SDVW�FDUU\LQJ�6DNDNL�OHDYHV��OHIW�DQG

ULJKW���7KH�PRRQ�WXUQHG�UHG�GXULQJ�WKH�OXQDU�HFOLSVH��PLGGOH��

����)XUWKHU�5HVHDUFK�DW�*RYHUQPHQW�2IILFHV�DQG�/LEUDULHV

&RQVXOWLQJ�ZLWK�RXU�VSRQVRU��ZH�GHWHUPLQHG�WKDW�WKH�/HJDO�$IIDLUV�%XUHDX��DOVR�NQRZQ�DV

+RPX�.\RNX��ZRXOG�OLNHO\�KDYH�PRUH�LQIRUPDWLRQ�DERXW�ZKR�RZQHG�WKH�KRXVH�DQG�ZK\�WKH\

OHIW��$FFRUGLQJ�WR�1LVKLGD�VDQ��WKH�RZQHU�ZDV�WKH�IRUPHU�FDUHWDNHU�RI�WKH�VKULQH��VR�ZH�ZDQWHG�WR

OHDUQ�PRUH�DERXW�KLP�DQG�ZK\�KH�OHIW��7KHUHIRUH��ZH�YLVLWHG�WKH�/HJDO�$IIDLUV�RIILFH�RQ

1RYHPEHU��VW��7KH\�SURPSWO\�SURYLGHG�WKH�ODQG�DQG�KRXVH�RZQHUVKLS�UHFRUGV�EDFN�WR������

DORQJ�ZLWK�D�PDS�RI�WKH�VKULQH�DQG�VXUURXQGLQJ�QHLJKERUKRRG�

��



)LJXUH�����7KH�ODQG�EXUHDX�KDG�GHWDLOHG�VXUYH\RU�PDSV�RI�WKH�HQWLUH�.\RWR�SUHIHFWXUH��7KLV�SDJH

GHSLFWV�WKH�VKULQH�ZLWK�D�WRULL��7KH�FDSWLRQ�FORVHVW�WUDQVODWHV�WR��6KLUDKLJH�'DLMLQ��

)URP RXU UHVHDUFK� ZH OHDUQHG WKDW VL[ SHRSOH RZQHG WKH KRXVH XQWLO ����� 7KHQ� DOO

RZQHUVKLS ZDV WUDQVIHUUHG WR RQH PDQ � 7DNDVKL ,ZDQR�VDQ� (TXLSSHG ZLWK KLV QDPH DQG

ODVW�NQRZQ DGGUHVV� WKH WHDP YLVLWHG WKH .\RWR &LW\ 7D[ 2IILFH WR GLVFRYHU LI WKHUH ZDV DQ\

UHFRUG RI KLV FXUUHQW ZKHUHDERXWV RU D ZD\ WR FRQWDFW KLP� +RZHYHU� WKH WD[ RIILFH ZDV PXFK

PRUH HOXVLYH WKDQ WKH /HJDO $IIDLUV %XUHDX� 7KH\ UHIXVHG WR SURYLGH DQ\ LQIRUPDWLRQ DERXW

,ZDQR�VDQ ZLWKRXW KLV ZULWWHQ FRQVHQW� 7KH\ SURYLGHG D IRUP ZH FRXOG PDLO WR KLV FXUUHQW KRPH

WR�REWDLQ�FRQVHQW��KRZHYHU��WKH\�ZRXOG�QRW�SURYLGH�WKH�DGGUHVV�

/RRNLQJ DW WKH IRUPV ZH KDG FROOHFWHG� D KHOSIXO WD[ RIILFH FOHUN MRWWHG GRZQ WKH QDPHV

RI VHYHUDO DGGLWLRQDO IRUPV ZH FRXOG UHTXHVW DW WKH /DQG %XUHDX� :H ZHQW EDFN WKHUH WKH QH[W

ZHHN WR REWDLQ WKH WDWHPRQR ]XPHQ� IORRU SODQ� WKH KHLVDWRFKL�GDLFKR� ODQG RZQHUVKLS UHFRUGV

EDFN WR ����� DQG WKH N\RWRFKL�GDLFKR� RU KRXVH RZQHUVKLS UHFRUGV EDFN WR ����� 8QIRUWXQDWHO\�

WKH IRUPV ZHUH QRW GLJLWL]HG DQG ZULWWHQ LQ DQ ROG VW\OH RI -DSDQHVH� :H EURXJKW WKHP WR 6HLND

8QLYHUVLW\ WR JHW KHOS WUDQVODWLQJ WKHP� KRZHYHU� WKH VWXGHQWV FRXOG QRW UHDG WKHP� :H VWLOO QHHG

WR�GHWHUPLQH�VSHFLILFV�RI�WKHVH�GRFXPHQWV�

7R XQHDUWK WKH KLVWRU\ EHKLQG 6KLQWR VKULQHV DQG 6KLUDKLJH 'DLMLQ� ZH WXUQHG WR WKH .\RWR

3UHIHFWXUDO /LEUDU\ WR FRQWLQXH RXU UHVHDUFK� 7KHUH ZDV D OLPLWHG VHOHFWLRQ DYDLODEOH RQ WKH

RYHUDOO KLVWRU\ RI 6KLQWRLVP ZLWK (QJOLVK WUDQVODWLRQV� $IWHU WDONLQJ WR WKH OLEUDULDQV� ZH JRW RXU

KDQGV RQ PRUH ERRNV DGMDFHQW WR RXU SDUWLFXODU DUHD RI VWXG\� 7KHVH FRYHUHG WRSLFV VXFK DV

-DSDQHVH IHVWLYDOV� QDWXUH� DQG LQGLJHQRXV FXOWXUHV LQ -DSDQ� :H DOVR UHYLHZHG ROGHU KLVWRULFDO

��



ERRNV RQ WKH RULJLQV RI 6KLQWRLVP IURP WKH OLEUDU\
V DUFKLYHV� 7KRXJK KHOSIXO� WKHVH ERRNV ZHUH

VWLOO�WRR�JHQHUDO�WR�SURYLGH�XV�ZLWK�WKH�LQIRUPDWLRQ�ZH�ZHUH�ORRNLQJ�IRU�

:H WKHQ WXUQHG WR 3URIHVVRU $QGUHD 'H $QWRQL IURP .\RWR 8QLYHUVLW\� ZKR ZDV UHIHUUHG

WR XV E\ RXU VSRQVRU 0VVU� %HQRLW -DTXHW� 3URIHVVRU 'H $QWRQL ZDV DEOH WR RIIHU LQIRUPDWLRQ

DERXW WKH UHODWLRQVKLS EHWZHHQ VSDFH DQG SODFH LQ VDFUHG DUHDV IURP DQ DQWKURSRORJLVW
V SRLQW RI

YLHZ� $W WKLV SRLQW� WKH WHDP KDG OHDUQHG D ORW DERXW 6KLQWRLVP DQG WKH FXOWXUDO DQWKURSRORJ\ RI

VDFUHG VSDFHV� +RZHYHU� ZH ZHUH VHHNLQJ PDWHULDO VSHFLILF WR 6KLUDKLJH 'DLMLQ� 3URIHVVRU 'H

$QWRQL UHFRPPHQGHG WKDW ZH JR EDFN WR WKH .\RWR 3UHIHFWXUDO /LEUDU\ DQG ORRN WKURXJK

KLVWRULFDO PDSV RI .\RWR WR WUDFH WKH VKULQH
V H[LVWHQFH WKURXJKRXW PDQ\ GHFDGHV� 2Q WKLV VHFRQG

WULS WR WKH OLEUDU\� ZH IRXQG WKH JHRJUDSKLFDO ORFDWLRQ RI 6KLUDKLJH 'DLMLQ LQ D ERRN FRQWDLQLQJ

ROG PDSV RI .\RWR GDWLQJ EDFN WR ����� $ OLEUDULDQ UHIHUUHG XV WR WKH GLJLWDO DUFKLYHV FRQWDLQLQJ

HYHQ ROGHU GLJLWDO PDSV RI .\RWR� 7KHVH PDSV� SURYLGHG E\ 5LWVXPHLNDQ 8QLYHUVLW\� FRQILUPHG

WKH H[LVWHQFH RI 6KLUDKLJH 'DLMLQ DV IDU EDFN DV ����� ,PDJHV RI WKH GLJLWDO PDSV IURP ���� WR

���� DUH VKRZQ EHORZ LQ )LJXUH ��� $FFRUGLQJ WR WKHVH PDSV� WKH VKULQH SUHGDWHV WKH UHVW RI WKH

QHLJKERUKRRG�DQG�WKH�QHLJKERULQJ�VKULQH��*RVKD�'DLP\RMLQ�

([WHQVLYH UHVHDUFK LQWR SXEOLFO\ DYDLODEOH JRYHUQPHQW UHFRUGV DQG KLVWRULFDO DUFKLYHV

DOORZHG RXU WHDP WR HVWDEOLVK DQ DSSUR[LPDWH WLPHOLQH EHKLQG WKH KLVWRU\ RI WKH DEDQGRQHG KRXVH

RQ�WKH�VLWH�DV�ZHOO�DV�WKH�H[LVWHQFH�RI�WKH�VKULQH�

��



)LJXUH�����5LWVXPHLNDQ�8QLYHUVLW\�SURYLGHG�GLJLWDO�KLVWRULFDO�PDSV�RI�.\RWR�IRU�WKH�\HDUV�����

�WRS�OHIW���������WRS�ULJKW����������ERWWRP�OHIW���DQG�������ERWWRP�ULJKW���7KH�UHG�ER[�LQGLFDWHV

6KLUDKLJH�'DLMLQ�

����)XUWKHU�9LVLWV�WR�WKH�6KULQH

:H VSHQW VHYHUDO GD\V DW 6KLUDKLJH 'DLMLQ� FUHDWLQJ D FDWDORJ RI WKH QXPHURXV VKULQHV LQ

WKDW VSDFH� %\ UHFRUGLQJ HDFK VKULQH
V FXUUHQW VWDWH DQG FRQGLWLRQ� ZH JDLQHG D EHWWHU�IRFXVHG

XQGHUVWDQGLQJ RI HDFK VPDOO VHFWLRQ RI WKH DUHD� )URP WKLV� ZH ZHUH DOVR DEOH WR YLVXDOL]H

SDWWHUQV DQG FRPPRQDOLWLHV EHWZHHQ DOO RI WKH VKULQHV� )RU H[DPSOH� VRPH WUDQVODWLRQV RI WKH

��



VWRQHV ZHUH YHU\ VLPLODU� LQGLFDWLQJ WKDW PRVW RI WKH JRGV ZRUVKLSHG WKHUH FRUUHVSRQGHG WR

YDULRXV�HOHPHQWV�LQ�QDWXUH�DQG�GUDJRQV�

2QH GD\ ZKLOH FDWDORJLQJ DW 6KLUDKLJH 'DLMLQ� ZH PHW D ORFDO QHLJKERU ZKR DSSURDFKHG

XV DW WKH VKULQH� 2NDPXUD�VDQ LV DQ HOGHUO\ %XGGKLVW ZRPDQ ZKR OLYHV LQ WKH QHLJKERUKRRG�

7DONLQJ WR KHU QHDU WKH VKULQH� ZH OHDUQHG WKDW WKH SUHYLRXV RZQHU RI WKH DEDQGRQHG KRXVH KDG

EHHQ KRVSLWDOL]HG DQG SDVVHG DZD\� 6KH WKHQ ZDV HDJHU WR JLYH XV D WRXU RI WKH 6KLQWR VKULQH QH[W

GRRU� *RVKD 'DLP\RMLQ� DQG %XGGKLVW WHPSOHV DURXQG WKH DUHD� $OWKRXJK 2NDPXUD�VDQ LV

%XGGKLVW DQG GLG QRW NQRZ PXFK DERXW WKH 6KLQWR UHOLJLRQ DQG WUDGLWLRQV FRPSDUHG WR %XGGKLVW

SUDFWLFHV��VKH�KHOSHG�XV�XQGHUVWDQG�PRUH�DERXW�WKH�DUHD�QHLJKERULQJ�6KLUDKLJH�'DLMLQ�

2NDPXUD�VDQ DOVR H[SUHVVHG FRQFHUQ DERXW XV LQYHVWLJDWLQJ WKH VKULQH� 6KH ZDQWHG XV WR

JHW SHUPLVVLRQ IURP WKH SUHYLRXV RZQHU� WKH JRYHUQPHQW� RU DQ\ RWKHU KLJKHU SRZHU LQ FKDUJH RI

WKH VKULQH� 7R KHOS� VKH PDGH SKRQH FDOOV WR VHYHUDO ORFDO RUJDQL]DWLRQV LQFOXGLQJ WKH

+LJDVKL\DPD :DUG 2IILFH DQG WKH .\RWR�IX 6KULQH 2IILFH� 6KH VSRNH EULHIO\ ZLWK 1DNDPRUL�VDQ�

WKH PDQ LQ FKDUJH RI .\RWR VKULQHV� )URP KLP � WKH RQO\ SHUVRQ ZKR FRXOG JLYH XV SHUPLVVLRQ

ZDV�WKH�KRXVH�RZQHU��7DNDVKL�,ZDQR�VDQ�

����9LVLWLQJ�-LQMD�+RQFKR

7KLV VHWEDFN SURPSWHG XV WR YLVLW -LQMD +RQFKR LQ 7RN\R� -LQMD +RQFKR LV WKH KHDG

RUJDQL]DWLRQ RI PDQ\ 6KLQWR VKULQHV LQ -DSDQ� DQG DOPRVW DOO VKULQHV DUH UHJLVWHUHG WKHUH� :H KDG

WKH RSSRUWXQLW\ WR VSHDN ZLWK .DWVXML ,ZDKDVKL� 'HSXW\ 'LUHFWRU RI WKH 6HFUHWDULDO 'HSDUWPHQW�

ZKR LQIRUPHG XV WKDW 6KLUDKLJH 'DLMLQ ZDV QRW UHJLVWHUHG ZLWK -LQMD +RQFKR DV DQ RUJDQL]DWLRQ�

:H OHDUQHG WKDW ZKHQ WKH FKXUFK VHSDUDWHG IURP WKH VWDWH LQ -DSDQ� VKULQH RZQHUV FRXOG UHJLVWHU

WKHLU VKULQHV ZLWK -LQMD +RQFKR� UHJLVWHU ZLWK DQRWKHU RUJDQL]DWLRQ� RU GHFODUH WKHPVHOYHV

LQGHSHQGHQW� 7KHUHIRUH� KH K\SRWKHVL]HG WKDW 6KLUDKLJH 'DLMLQ ZDV GHFODUHG DQ LQGHSHQGHQW

VKULQH� +H DOVR DQDO\]HG WKH OHJDO GRFXPHQWV REWDLQHG IURP WKH /HJDO $IIDLUV %XUHDX DQG 7D[

2IILFH� +H LQIRUPHG XV WKDW 6KLUDKLJH 'DLMLQ LV RQ SULYDWH SURSHUW\ DQG FRQVLGHUHG D SULYDWH

VKULQH EDVHG RQ OHJDO WHUPV DQG QRW RSHQ WR WKH SXEOLF OLNH PRVW VKULQHV DUH� )XUWKHUPRUH� KH

FRQFOXGHG WKDW ORFDOV GR QRW ZRUVKLS DW WKH VLWH� LQVWHDG LW KRVWV VHYHUDO RXWVLGH ZRUVKLSLQJ

JURXSV�FDOOHG NR�

��



7KLV WKHRU\ KHOSHG XV EHWWHU XQGHUVWDQG ZK\ WKH VKULQH ZDV DEDQGRQHG LQ WKH ILUVW SODFH

DQG ZK\ LW KDV EHHQ FKDOOHQJLQJ WR UHYLWDOL]H LW� 7KH SUHYLRXV RZQHU PRYHG RXW RI WKH DUHD

VHYHUDO GHFDGHV DJR� VR QR RQH ZDV OHIW WR FDUH IRU 6KLUDKLJH 'DLMLQ� :LWK WKH VKULQH RQ SULYDWH

SURSHUW\� QHLJKERUV DQG RWKHU SDWURQV PD\ VWLOO KDYH ZRUVKLSHG WKHUH EXW GLG QRW IHHO FRPIRUWDEOH

KHOSLQJ PDLQWDLQ WKH SURSHUW\ WKDW LV QRW WKHLUV� 7KLV WHQVLRQ LV ZK\ WKH VSDFH PD\ EH VR XQNHPSW

DQG�DEDQGRQHG�E\�WKH�QHLJKERULQJ�FRPPXQLW\�

����'RFXPHQWLQJ�6KLUDKLJH�'DLMLQ

7R HVWLPDWH WKH VL]H RI WKH DUHD� ZH ILUVW XVHG RXU SKRQHV WR FROOHFW *36 FRRUGLQDWHV RQ

WKH VLWH� 7KHQ� ZH FROOHFWHG DERXW �� GDWD SRLQWV RQ WKH VLWH DQG LQVHUWHG WKHVH SRLQWV LQWR *RRJOH

(DUWK 3UR� )LJXUH �� UHSUHVHQWV WKH PDS
V DUHD FDOFXODWHG XVLQJ EXLOW�LQ PHDVXUHPHQW WRROV RQ

*RRJOH (DUWK 3UR� :LWKRXW FRQVLGHULQJ WKH DEDQGRQHG KRXVH� ZKRVH DUHD ZDV ��� P�� ZH

FDOFXODWHG WKH DUHD WR EH DERXW ��� P�� 7KXV� WKH VLWH KDV D WRWDO DUHD RI ��� P�� 7KH DUHD KDV D

VL]H RI ��� P� LQ WKH EOXHSULQWV REWDLQHG IURP WKH /HJDO $IIDLUV %XUHDX� EXW ZH GLG QRW LQFOXGH

WKH�HPSW\�DUHD�QH[W�WR�WKH�VKULQH�EHFDXVH�ZH�GLG�QRW�NQRZ�LW�ZDV�D�SDUW�RI�WKH�VLWH�

)LJXUH�����7KH�VKULQH�DUHD��LQ�\HOORZ�DERYH��LV�IXOO\�FRYHUHG�E\�WUHHV�LQ�VDWHOOLWH�LPDJHV�

��



:H GHFLGHG WR PHDVXUH WKH DUHD ZLWK PRUH VSHFLILFV� 7KHUHIRUH� ZH XVHG D ���PHWHU�ORQJ

PHDVXULQJ WDSH WR PHDVXUH HYHU\ VLGH RI WKH DUHD ZLWK GHWDLOV� :H VNHWFKHG WKHVH PHDVXUHPHQWV

DQG WKHQ LPSRUWHG WKHP LQWR $XWR&$' IRU D PRUH SURIHVVLRQDO VNHWFK� 7R XQGHUVWDQG WKH

VHFWLRQV RI WKH �' GUDZLQJ� ZH FRORU�FRGHG WKH DUHDV� )LJXUH �� GHSLFWV D ��� VFDOH �' PDS

FUHDWHG LQ $XWR&$'� 7KLV LV D PDS ZH JHQHUDWHG XVLQJ KDQGPDGH PHDVXUHPHQWV RI WKH VKULQH

VLWH� 7KH UHG FRORU GHSLFWV DUHDV RFFXSLHG E\ PXOWLSOH VKULQHV� 7KH \HOORZ LQGLFDWHV VWDLUZD\V�

7KH JUD\ LQGLFDWHV ZDONZD\V� 7KH SXUSOH LQGLFDWHV WKH DEDQGRQHG KRXVH RQ WKH VLWH RI WKH VKULQH�

7KH GDUN EOXH GHSLFWV WKH ULYHU WKDW IORZV WKURXJK WKH VKULQH� 7KH OLJKW EOXH UHSUHVHQWV EULGJHV RQ

WKH�VLWH��)LQDOO\��WKH�JUHHQ�VSDFHV�LQGLFDWH�WUHHV�DQG�SODQWV�

)LJXUH�����$XWR&$'�PDS�

,Q DGGLWLRQ� ZH XVH WKH 3RO\&DP DSS WR �' VFDQ WKH DUHD� 7KH LQLWLDO VFDQV RI WKH DUHD

WRRN DSSUR[LPDWHO\ � KRXU DQG �� PLQXWHV� 7KHUH ZDV WRR PXFK GDWD DW WKH HQG RI WKH VFDQ WKDW

ZH FRXOG QRW SURFHVV LQ GHWDLO� 7KH �' VFDQ FRXOG VKRZ D JHQHUDO RYHUYLHZ RI WKH DUHD�

VWUXFWXUHV� YHJHWDWLRQ� HOHYDWLRQ� DQG HYHQ WKH VWUXFWXUH RI WKH DUWLILFLDO FDYH� $OVR� WKLV VFDQ

FRXOG FUHDWH EOXHSULQWV RI WKH DUHD� ZKLFK ZH XVHG IRU WKH LQWHUDFWLYH PDS� :H GHFLGHG WR GR

��



VKRUWHU VFDQV WR FDSWXUH PRUH GHWDLOV RQ WKH VWUXFWXUHV RQ VLWH� :LWK WKH GHWDLOV LQFOXGHG�

���PLQXWH VFDQV ZLWK PXOWLSOH URXQGV LQ WKH DUHD SURGXFHG WKH EHVW UHVXOWV� :H GLYLGHG WKH DUHD

LQWR WKUHH VHFWLRQV DQG VFDQQHG HDFK RQH VHSDUDWHO\� (DFK �' VFDQ FRQWDLQV GHWDLOHG LQIRUPDWLRQ

DERXW WKH DUHD� DQG WKHVH �' VFDQV DUH HPEHGGHG LQ DQ LQWHUDFWLYH PDS� DOORZLQJ XVHUV WR H[SORUH

WKH�DUHD�IUHHO\�

)LJXUH�����,QWHUDFWLYH�PDS�RI�6KLUDKLJH�'DLMLQ�

7KURXJK WKLV SURFHVV RI GRFXPHQWDWLRQ� ZH OHDUQHG PRUH DERXW WKH VSDWLDO TXDOLWLHV RI

6KLUDKLJH 'DLMLQ DQG LWV VXUURXQGLQJV� :H LQLWLDOO\ SODQQHG RQ GRFXPHQWLQJ D PHUH IUDFWLRQ RI

WKH VSDFH VSHFLILFDOO\ ODEHOHG ³6KLUDKLJH 'DLMLQ´� EXW IRXQG WKDW WKH ORZHU DUHD FDOOHG )XVKLNXUD

7DLVKD DQG WKH VWUHDP UXQQLQJ QH[W WR WKH VKULQH DUHD ZHUH DOO LPSRUWDQW WR LWV VDFUHGQHVV DQG

FRQQHFWHG WKURXJK 6KLQWRLVP� :H ZHUH DOVR DEOH WR UHSUHVHQW 6KLUDKLJH 'DLMLQ ZLWK PXOWLSOH

SHUVSHFWLYHV WKURXJK RXU GRFXPHQWDWLRQ� 2XU LQWHUDFWLYH PDS FRPSLOHV DOO WKH SHUVSHFWLYHV WR

SURYLGH SHRSOH ZKR DUH QRW DEOH WR VHH WKH VKULQH LQ SHUVRQ� D KROLVWLF YLHZ DQG VHQVRU\

H[SHULHQFH�

��



)LJXUH����DQG������'�VFDQ�RI�6KLUDKLJH�'DLMLQ��%OXHSULQW�RI�6KLUDKLJH�'DLMLQ�

��



����5HFRPPHQGDWLRQV�DQG�&RQFOXVLRQ
7R VWDUW H[SORULQJ RSWLRQV IRU VKULQH UHYLWDOL]DWLRQ� VWHSV FDQ EH WDNHQ WR LPSOHPHQW D

V\VWHPDWLF SURFHVV� )LUVWO\� DQ\ VKULQH
V UHYLWDOL]DWLRQ QHHGV WR FRRSHUDWH GLUHFWO\ ZLWK WKH ORFDO

QHLJKERUKRRG� 7KH FKRQQDLNDL DUH DQ HVVHQWLDO SDUW RI UHLQWURGXFLQJ D VSDFH LQWR WKH FRPPXQLW\�

5HDFKLQJ RXW WR WKH ORFDO FKRQQDLNDL RU WKH QHLJKERUKRRG DVVRFLDWLRQ LV D YDOXDEOH WRRO LQ

JDXJLQJ WKH FRPPXQLW\¶V LQWHUHVW LQ UHYLWDOL]LQJ DQG PDLQWDLQLQJ DEDQGRQHG VKULQHV� )RU

6KLUDKLJH 'DLMLQ� VSHDNLQJ ZLWK ORFDO QHLJKERUV UHYHDOHG WKH ODFN RI ORFDO LQWHUHVW LQ PDLQWDLQLQJ

LW� GXH WR WKH SULYDWH RZQHUVKLS RI WKH VKULQH KLVWRULFDOO\� +RZHYHU� ZH KDYH GLVFRYHUHG WKDW D

QHLJKERUKRRG RUJDQL]DWLRQ LV LQ FKDUJH RI PDLQWDLQLQJ LWV UHVSHFWLYH UHOLJLRXV VSDFHV IRU

%XGGKLVW WHPSOHV DQG RWKHU UHOLJLRXV SODFHV LQ WKH DUHD� )RU DEDQGRQHG VKULQHV LQ JHQHUDO�

JDWKHULQJ ORFDO VXSSRUW LV D FUXFLDO VWHS LQ UHYLWDOL]DWLRQ� 2QFH VXSSRUW DQG LQWHUHVW LQ VKULQH

UHYLWDOL]DWLRQ DUH SUHVHQW� FRPPXQLW\ FOHDQ�XS GD\V FDQ EH DUUDQJHG WR EHJLQ WKH LQLWLDO VWHSV IRU

EULQJLQJ QHZ OLIH WR WKH VKULQH� &RPPXQLW\ FOHDQ�XS GD\V ZLOO UDOO\ QHLJKERUV DQG YROXQWHHUV WR

UHVWRUH ORFDO WUDFHV RI WKH 6KLQWR UHOLJLRQ� $W WKH VXUURXQGLQJ VKULQHV RI 6KLUDKLJH 'DLMLQ� ZH

REVHUYHG PDQ\ ORFDOV WDNLQJ SDUW LQ FOHDQLQJ XS VPDOOHU VKULQHV DQG WKH VWUHHWV DQG DUHDV

VXUURXQGLQJ WKHP� 7KDW VDLG� FRPPXQLW\ FOHDQ�XS GD\V FDQ EH EHQHILFLDO IRU VKULQH

UHYLWDOL]DWLRQ��EXW�D�PRUH�SHUPDQHQW�VROXWLRQ�LV�QHHGHG�IRU�ORQJ�WHUP�VKULQH�VXVWDLQDELOLW\�

,Q WKH FDVH RI 6KLUDKLJH 'DLMLQ DQG LWV UHVSHFWLYH FKRQQDLNDL� WKH 0LQDPL 7RZQ

&RQVWLWXHQF\� WKH UHODWLRQVKLS LV SUDFWLFDOO\ QRQH[LVWHQW� :H UHFRPPHQG WKDW WKH FKRQQDLNDL

PRGLILHV VRPH RI LWV SUDFWLFHV� $V LW H[LVWV WRGD\� WKH 0LQDPL 7RZQ &RQVWLWXHQF\ QHJOHFWV D IHZ

RI LWV NH\ UHVSRQVLELOLWLHV� 7KHVH PD\ EH KDUG GXH WR WKH FXUUHQW VL]H RI WKH FRPPXQLW\ DQG WKH

DSSUHKHQVLRQ RI WKH UHVLGHQWV� EXW WKH WRZQ XVHG WR KRVW UHFUHDWLRQDO DFWLYLWLHV� FOHDQLQJ SURMHFWV�

IXQGUDLVLQJ HYHQWV� HWF� 7KH QHLJKERUKRRG LWVHOI LV QRW WR EODPH� ,W LV LQFUHDVLQJO\ GLIILFXOW WR ORRN

DIWHU D QHLJKERUKRRG ZLWK D ULVLQJ QXPEHU RI DEDQGRQHG KRXVHV� 0DQDJLQJ D FKRQQDLNDL LV

EXUHDXFUDWLF DQG KDUG WR PDQDJH IRU D SRSXODWLRQ WKDW JURZV ROGHU� )RU H[DPSOH� FRQWDFWLQJ 0U�

1DNDPRUL ZDV QHDUO\ LPSRVVLEOH� HYHQ IRU 2NDPXUD�VDQ� DQ DFWLYH FRPPXQLW\ PHPEHU� :H

UHFRPPHQG WKDW WKH FKRQQDLNDL HYHQWXDOO\ VHHN IXQGLQJ IRU FOHDQ�XS DQG VKULQH PDLQWHQDQFH

WKURXJK�JRYHUQPHQW�DQG�ORFDO�FROOHFWLRQ�

6KLUDKLJH 'DLMLQ� WKRXJK LQ OHVV WKDQ RSWLPDO FRQGLWLRQ� KDV DOO WKH QHFHVVDU\

LQIUDVWUXFWXUH WR EHFRPH RQFH DJDLQ D SODFH RI ZRUVKLS LQ LWV QHLJKERUKRRG� 7KH VKULQH KDV

VHYHUDO LQFHQVH DQG FDQGOH KROGHUV WKDW FDQ EH XVHG DV ORQJ DV D IHZ DUH UHSDLUHG� (YHQ LQ WKH
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FDQGOH KROGHUV
 FXUUHQW VWDWH� VRPH SHRSOH DOUHDG\ OHDYH FDQGOHV IURP *RVKD 'DLP\RMLQ LQ WKH

KROGHUV LQ 6KLUDKLJH 'DLMLQ� 1R PDWWHU KRZ VPDOO� WKHUH LV VWLOO D GHPDQG IRU ZRUVKLS DW WKH VLWH

WKDW�FDQ�EH�IXUWKHU�H[SORUHG�E\�WKH�FKRQQDLNDL�

'XULQJ�RXU�YLVLWV�WR�ORFDO�VKULQHV�DURXQG�6KLUDKLJH�'DLMLQ��ZH�QRWLFHG�WKDW�WKH\�SURYLGH

FDQGOHV�DQG�LQFHQVH�IRU�ZRUVKLS�LQ�H[FKDQJH�IRU�GRQDWLRQV��6KLUDKLJH�'DLMLQ�DOUHDG\�KDV�PXOWLSOH

FDQGOH�KROGHUV�DURXQG�WKH�VKULQH�VLWH��:H�UHFRPPHQG�WKDW�QHLJKERUV�RU�YROXQWHHU�FDUHWDNHUV�FDQ

SXW�RXW�FDQGOHV�DQG�LQFHQVH�ZLWK�D�FRLQ�ER[�DQG�JHQHUDWH�VRPH�LQFRPH�IURP�WKH�ZRUVKLSHUV��7KLV

PLJKW�QRW�JHQHUDWH�D�VLJQLILFDQW�LQFRPH�IRU�WKH�VKULQH��EXW�LW�FDQ�FRYHU�EDVLF�QHFHVVLWLHV��DQG

ZRUVKLSHUV�FDQ�DFFHVV�FDQGOHV�RQ�VLWH�

$OO VKULQHV DUH HLWKHU UHJLVWHUHG XQGHU D ODUJHU VKULQH RUJDQL]DWLRQ RU DV DQ LQGHSHQGHQW

VKULQH� :KLOH PRVW VKULQHV DUH UHJLVWHUHG ZLWK WKH ODUJHVW VKULQH RUJDQL]DWLRQ -LQMD +RQFKR�

6KLUDKLJH 'DLMLQ LV DQ LQGHSHQGHQW VKULQH� :LWKRXW D ODUJHU RUJDQL]DWLRQ RYHUVHHLQJ LW� DQ

LQGHSHQGHQW VKULQH OLNH 6KLUDKLJH 'DLMLQ FDQ HDVLO\ EH DEDQGRQHG DQG OHIW ZLWK QR RQH WR

PDLQWDLQ LW� 0DQ\ RWKHU JURXSV DUH LQWHUHVWHG LQ VKULQHV� UDQJLQJ IURP QHR�6KLQWR VHFWV WR

EXVLQHVVHV ORRNLQJ IRU D WD[ ZULWH�RII� :KHQ WKH VKULQH LV DEDQGRQHG� LW LV YXOQHUDEOH WR WKHVH

LQIOXHQFHV�

8OWLPDWHO\� WKH UHVSRQVLELOLW\ IRU SURWHFWLQJ 6KLQWR VKULQHV IDOOV SULPDULO\ RQ FDUHWDNHUV

DQG ZRUVKLSHUV� KRZHYHU� ZLWKRXW EURDGHU VXSSRUW IURP WKH ORFDO FRPPXQLW\� WKH VKULQH PD\ IDOO

WR DEDQGRQPHQW DQG GHWHULRUDWLRQ� 7KLV KDSSHQHG WR 6KLUDKLJH 'DLMLQ� )XUWKHUPRUH� QRW DOO

VKULQHV DUH SXEOLF SURSHUW\� 3ULYDWHO\�RZQHG VKULQHV DUH PXFK PRUH GLIILFXOW WR UHVHDUFK�

HVSHFLDOO\ ZLWKRXW WKH FROODERUDWLRQ RI WKH RZQHU� 7KH\ PD\ KDYH ULFK DQG VWRULHG SDVWV� EXW

VLQFH WKHUH DUH IHZ SXEOLF UHFRUGV� WKH SUHGRPLQDQW ZD\ WR UHVHDUFK WKHVH VKULQHV LV WKURXJK

LQWHUYLHZV�DQG�RUDO�KLVWRU\�

$V RI QRZ� 6KLUDKLJH 'DLMLQ FDQQRW EH IXUWKHU VWXGLHG ZLWKRXW SHUPLVVLRQ IURP RZQHUV RI

WKH DEDQGRQHG KRXVH DQG WKH ODQG LW VWDQGV RQ� +RZHYHU� LW VHUYHV DV D FDVH VWXG\ IRU WKH

SKHQRPHQRQ RI VKULQH DEDQGRQPHQW� (VSHFLDOO\ DV DQ LQGHSHQGHQW VKULQH QRW UHJLVWHUHG XQGHU D

ODUJHU VKULQH RUJDQL]DWLRQ OLNH -LQMD +RQFKR� 6KLUDKLJH 'DLMLQ LV D SHUIHFW H[DPSOH RI KRZ D

VKULQH FDQ EH DEDQGRQHG GXH WR D ODFN RI FDUHWDNHUV DQG WKH VXUURXQGLQJ FRPPXQLW\� $IWHU

VSHDNLQJ WR PXOWLSOH H[SHUWV DQG FRPSOHWLQJ OLWHUDWXUH UHYLHZV RYHU WLPH� ZH EHOLHYH WKLV LV

VLPLODU�WR�KRZ�PDQ\�RWKHU�VKULQHV�FDQ�EHFRPH�DEDQGRQHG�DQG�QR�ORQJHU�FDUHG�IRU�
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)XWXUH UHVHDUFKHUV FDQ XVH 6KLUDKLJH 'DLMLQ DV D FDVH VWXG\ WR EHWWHU XQGHUVWDQG ZK\

VKULQHV DUH EHLQJ DEDQGRQHG� )XUWKHUPRUH� VLPLODU UHVHDUFK VLWHV FDQ ORRN DW WKH GDWD FROOHFWHG

GXULQJ WKLV UHVHDUFK DV D FDVH VWXG\� :H FUHDWHG �' PDSV� �' VFDQV� DQG DQ LQWHUDFWLYH PDS WR

GRFXPHQW WKH DUHD� :H FUHDWHG �' VFDQV ZLWK WKH 3RO\&DP DSS RQ DQ L3DG 3UR HTXLSSHG ZLWK D

/,'$5 VHQVRU� ,I WKH �'�VFDQQHG DUHD KDV D ORW RI YHJHWDWLRQ� ZH UHFRPPHQG XVLQJ D

SURIHVVLRQDO /,'$5 FDPHUD VLQFH OHDYHV FDQ FUHDWH D SUREOHP GXULQJ WKH �' VFDQ� +RZHYHU�

SURIHVVLRQDO /,'$5 FDPHUDV PD\ EH SURKLELWLYHO\ H[SHQVLYH IRU VPDOO�VFDOH SURMHFWV� :H VWLOO

UHFRPPHQG XVLQJ WKH 3RO\&DP DSS WR JHQHUDWH �' EOXHSULQWV RI WKH DUHD� (YHQ LI �' VFDQV DUH

QRW�GHWDLOHG��3RO\&DP�FDQ�SURGXFH�DWWUDFWLYH�EOXHSULQWV�ZLWK�PHDVXUHPHQWV�RI�WKH�VLWHV�LQFOXGHG�

:H KDYH FRPSLOHG DOO WKH GRFXPHQWDWLRQ LQWR DQ LQWHUDFWLYH PDS� )RU WKLV PDS� ZH KDG

WZR RSWLRQV� $UF*,6 6WRU\0DSV DQG .QLJKWODE
V 6WRU\0DS� %RWK $UF*,6 DQG .QLJKWODE RIIHU

VLPLODU PDS PDNHUV� +RZHYHU� .QLJKWODE LV IUHH DQG RSHQ�VRXUFH� ZKHUHDV $UF*,6 LV D FRVWO\ EXW

SURIHVVLRQDO PDS PDNHU� 'HVSLWH KDYLQJ DFFHVV WR $UF*,6 YLD :3,
V RQOLQH VHUYHUV� ZH ZDQWHG

WR FUHDWH DQ LQWHUDFWLYH PDS WKDW HYHU\RQH FRXOG XVH DV D FDVH VWXG\ IRU IXWXUH UHVHDUFK� ,W LV

ZRUWK QRWLQJ WKDW .QLJKWODE
V XVHU LQWHUIDFH LV QRW DV VLPSOH WR XVH DV $UF*,6
V� :H SURGXFHG DQ

HQJDJLQJ LQWHUDFWLYH PDS XVLQJ .QLJKWODE 6WRU\0DSV WKDW LV QRZ DFFHVVLEOH RQ D IUHH ZHEVLWH

RIIHUHG�E\�.QLJKWODE�
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����$SSHQGLFHV

$SSHQGL[�$��6WDWHPHQW�RI�,QIRUPHG�&RQVHQW

:H DUH D JURXS RI VWXGHQWV IURP :RUFHVWHU 3RO\WHFKQLF ,QVWLWXWH �:3,� LQ 0DVVDFKXVHWWV�

8QLWHG 6WDWHV� :H DUH FRQGXFWLQJ D VXUYH\ RI VKULQH FDUHWDNHUV WR OHDUQ PRUH DERXW VKULQH

DEDQGRQPHQW DQG WKH VWDWXV RI VKULQHV VXUURXQGLQJ )XVKLPL ,QDUL LQ .\RWR� DQG ZH ZRXOG

DSSUHFLDWH \RXU SDUWLFLSDWLRQ� :H VWURQJO\ EHOLHYH WKLV NLQG RI UHVHDUFK ZLOO XOWLPDWHO\ HQKDQFH

WKH UHVWRUDWLRQ RI WKHVH VKULQHV DQG WKH ORQJ�WHUP VXFFHVV DQG VXVWDLQDELOLW\ RI VPDOO VKULQHV LQ

.\RWR�

<RXU SDUWLFLSDWLRQ LQ WKLV >VXUYH\�LQWHUYLHZ@ LV FRPSOHWHO\ YROXQWDU\ DQG \RX PD\ VNLS

DQ\ TXHVWLRQV RU ZLWKGUDZ DW DQ\ WLPH� 3OHDVH UHPHPEHU WKDW \RXU DQVZHUV ZLOO UHPDLQ

FRQILGHQWLDO� 1R QDPHV RU LGHQWLI\LQJ LQIRUPDWLRQ ZLOO DSSHDU RQ WKH TXHVWLRQQDLUHV RU LQ DQ\ RI

WKH SURMHFW UHSRUWV RU SXEOLFDWLRQV� 7KLV LV D FROODERUDWLYH UHVHDUFK SURMHFW EHWZHHQ 'U� %HQRLW

-DFTXHW RI eFROH )UDQoDLVH G
([WUrPH�2ULHQW DQG :3,� DQG \RXU SDUWLFLSDWLRQ LV JUHDWO\

DSSUHFLDWHG���,I�LQWHUHVWHG��D�FRS\�RI�RXU�UHVXOWV�FDQ�EH�SURYLGHG�DW�WKH�FRQFOXVLRQ�RI�WKH�VWXG\�

7KLV >VXUYH\�LQWHUYLHZ@ VKRXOG WDNH QR PRUH WKDQ >� PLQXWHV��� PLQXWHV@� <RX DUH IUHH WR

DVN DQ\ TXHVWLRQV EHIRUH WKH >VXUYH\�LQWHUYLHZ@ EHJLQV� ,I \RX KDYH DQ\ IXUWKHU TXHVWLRQV� FRQWDFW

XV�DW JU�.\RWR$���6KULQH#ZSL�HGX�

, KDYH UHDG WKH DERYH GHVFULSWLRQ RI WKLV UHVHDUFK VWXG\� , KDYH EHHQ LQIRUPHG RI WKH ULVNV DQG

EHQHILWV LQYROYHG� DQG DOO P\ TXHVWLRQV KDYH EHHQ DQVZHUHG WR P\ VDWLVIDFWLRQ� )XUWKHUPRUH� ,

KDYH EHHQ DVVXUHG WKDW D PHPEHU RI WKH UHVHDUFK WHDP ZLOO DOVR DQVZHU DQ\ IXWXUH TXHVWLRQV ,

PD\ KDYH� , YROXQWDULO\ DJUHH WR WDNH SDUW LQ WKLV VWXG\� , XQGHUVWDQG , ZLOO UHFHLYH D FRS\ RI WKLV

FRQVHQW�IRUP�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV�UHVHDUFK�RU�DERXW�WKH�ULJKWV�RI�UHVHDUFK�SDUWLFLSDQWV��RU�LQ�FDVH�RI

UHVHDUFK�UHODWHG LQMXU\� FRQWDFW� WKH ,5% &KDLU �3URIHVVRU .HQW 5LVVPLOOHU� 7HO� �������������

(PDLO� NMU#ZSL�HGX� DQG WKH +XPDQ 3URWHFWLRQ $GPLQLVWUDWRU �*DEULHO -RKQVRQ� 7HO�

��������������(PDLO��JMRKQVRQ#ZSL�HGX�

��

mailto:gr-KyotoA22-Shrine@wpi.edu


$SSHQGL[�%��3URMHFW�2EMHFWLYHV��0HWKRGV��DQG�'HOLYHUDEOHV�&KDUW

7KLV�FKDUW�VXPPDUL]HV�RXU�SURMHFW�SXUSRVH�DQG�WKUHH�PDLQ�REMHFWLYHV��,W�DOVR�GHWDLOV�RXU
SULPDU\�PHWKRGV�RI�LQYHVWLJDWLRQ�DQG�WKH�UHVXOWLQJ�GHOLYHUDEOHV�

��



$SSHQGL[�&��,QWHUYLHZ�4XHVWLRQV�IRU�1HLJKERUV�DW�$EDQGRQHG�6KULQH

7R REWDLQ D EHWWHU SLFWXUH RI WKH KLVWRU\ DQG WKH FXUUHQW VWDWH RI WKH VKULQH� ZH LQWHUYLHZHG

QHLJKERUV LQ WKH DUHD VXUURXQGLQJ 6KLUDKLJH 'DLMLQ� :H IRXQG RXW LQIRUPDWLRQ UHJDUGLQJ ZKR

WDNHV FDUH RI WKH VKULQH� ZKDW WKH VKULQH PHDQV WR ORFDOV DQG YLVLWRUV� DQG KRZ WKH VKULQH EHFDPH

DEDQGRQHG� :H HVWDEOLVKHG D VROLG EDFNJURXQG RI WKH VSDFH WKURXJK WKH ILUVW KDQG DFFRXQWV RI

SHRSOH ZKR KDYH H[SHULHQFHG GDLO\ OLIH QHDU 6KLUDKLJH 'DLMLQ DQG GHWHUPLQH LI WKHUH LV D QHHG WR

UHYLWDOL]H WKLV VKULQH� :H DVNHG D PL[ RI ELQDU\ TXHVWLRQV DQG RSHQ HQGHG TXHVWLRQV� :H

LQWHJUDWHG�WKLV�GDWD�LQWR�RXU�SURMHFW�WR�GHGXFW�ZKDW�IDFWRUV�FRQWULEXWHG�WR�DEDQGRQPHQW�

4XHVWLRQV

�� :KHQ ZDV WKLV VKULQH IRXQGHG" :KR IXQGHG LWV RULJLQDO FUHDWLRQ" :KDW ZDV LWV RULJLQDO

SXUSRVH" :KR XVHG WR ZRUVKLS KHUH" :KDW KDSSHQHG WR WKH RULJLQDO IXQGHUV DQG

ZRUVKLSHUV"�:KDW�HIIRUWV�ZHUH�PDGH�WR�UHYLWDOL]H�WKLV�VKULQH"�:KDW�HIIHFW�GLG�WKH\�KDYH"

�� 'R \RX NQRZ ZKHQ WKH KRXVH RQ WKH SURSHUW\ ZDV DEDQGRQHG" :KDW KDSSHQHG WR WKH

RZQHU"

�� :KDW PDNHV WKLV VKULQH XQLTXH IURP WKH RWKHUV RQ 0RXQW ,QDUL" :KDW PDNHV WKLV VKULQH

KRO\" ,V LW D ZDWHUIDOO� ULYHU� WUHH� URFN� HWF RU GLG D KLVWRULFDO HYHQW KDSSHQ KHUH" :KR

YLVLWV�WKLV�VKULQH�WKHVH�GD\V"�:KDW�GR�WKH\�SUD\�IRU"�:KR�GR�WKH\�SUD\�WR"

�� &DQ WKLV VKULQH ZLWKVWDQG PRUH WRXULVWV" :KDW DERXW PRUH SLOJULPV � UHVSHFWIXO WRXULVWV"

+RZ KDV WRXULVP DIIHFWHG WKLV VKULQH" +RZ GLG WKH GHFUHDVH LQ IRRW WUDIILF GXULQJ &29,'

EHQHILW�DQG�RU�GHWULPHQW�WKLV�VKULQH"

�� 'R�\RX�WKLQN�UHYLWDOL]LQJ�WKH�VKULQH�ZLOO�FUHDWH�D�QXLVDQFH�WR�WKH�QHLJKERUKRRG"

��



$SSHQGL[�'��,QWHUYLHZ�4XHVWLRQV�IRU�7RXU�*XLGH

7R JDLQ D GHHSHU XQGHUVWDQGLQJ RI WKH 0RXQW ,QDUL DUHD� 6KLQWR UHOLJLRQ DQG 6KLQWR

VKULQHV� ZH WRRN D JXLGHG WRXU RI WKH PRXQWDLQ DQG LQWHUYLHZHG WKH WRXU JXLGH� 0DQDEX�VDQ�

:LWK WKLV GDWD� ZH ZHUH DEOH WR HVWDEOLVK D EDVHOLQH RI LQIRUPDWLRQ DERXW 6KLQWRLVP RQ 0RXQW

,QDUL� $GGLWLRQDOO\� ZH ZHUH DEOH WR H[SHULHQFH 0RXQW ,QDUL WKURXJK WKH H\HV RI D ORFDO WRXU JXLGH

DQG OHDUQ DQG H[SHULHQFH WKH 6KLQWR ZD\ RI OLIH ILUVW KDQG� :H DVNHG D PL[ RI ELQDU\ TXHVWLRQV

DQG RSHQ HQGHG TXHVWLRQV� :LWK WKLV GDWD� ZH ZHUH EHWWHU LQIRUPHG DERXW WKH FXOWXUDO DVSHFWV RI

VKULQHV�DQG�KRZ�SHRSOH�LQWHUDFW�ZLWK�WKH�VKULQH�

�� :KDW�PDNHV�D�VSDFH�VDFUHG"�:KDW�FRXQWV�DV�D�VKULQH"�:K\�DUH�WKH�VKULQHV�ZH�VHH

KLGGHQ�DEDQGRQHG"�+RZ�PDQ\�VKULQHV�DUH�LQ�WKLV�DUHD"

�� +RZ�DUH�FDUHWDNHUV�DVVLJQHG�WR�WKH�VKULQH"�'R�PRVW�FDUHWDNHUV�OLYH�RQ�WKH�VKULQH

JURXQGV"�+RZ�DUH�VKULQH�SULHVWV�VHOHFWHG�JHW�WKDW�SRVLWLRQ"

�� +RZ�GR�VKULQHV�HDUQ�PRQH\"�:KDW�LV�WKH�PDLQWHQDQFH�SURWRFRO�IRU�VKULQHV"�,V�WKHUH�D

EXGJHW�IRU�WKH�VKULQHV�IRU�PDLQWHQDQFH�SXUSRVHV"�:KDW�KDSSHQV�LI�WKH�VKULQH�LV�GDPDJHG�

LV�DQ\RQH�UHVSRQVLEOH�IRU�WKH�UHSDLUV"

�� $UH�WKHUH�DQ\�VKULQHV�FRQQHFWHG�ZLWK�)XVKLPL�,QDUL�WKDW�DUH�QRW�ORFDWHG�QHDUE\"

�� 'R�\RX�NQRZ�KRZ�PDQ\�SHRSOH�YLVLW�)XVKLPL�,QDUL�7DLVKD�RU�0RXQW�,QDUL�HDFK�GD\"

�� :KDW�DUH�WKHVH�VKULQHV�DOORFDWHG�SUD\LQJ�WR"

�� :KDW�KDYH�\RX�OHDUQHG�DERXW�VKLQWRLVP�VSHFLILFDOO\��DQG�WKURXJK�WKDW"�+RZ�GR�\RX�OHDUQ

DERXW�WKH�KLVWRU\�RI�-DSDQ"�:KDW�KDYH�\RX�OHDUQHG�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ

6KLQWRLVP�DQG�EXGGKLVP"

��



4XHVWLRQV�DVNHG�DIWHU�LQLWLDO�LQWHUYLHZ�

$IWHU RXU WRXU DQG IXUWKHU LQYHVWLJDWLRQ RI 6KLUDKLJH 'DLMLQ� ZH IRXQG VRPH V\PEROV DQG

VWDWXHV RI ZKLFK ZH GLG QRW NQRZ WKH PHDQLQJV RI� :H FKRVH WR UHDFK RXW WR RXU WRXU JXLGH

0DQDEX�VDQ�WR�VHH�LI�KH�NQHZ�WKH�UHOLJLRXV�RU�FXOWXUDO�PHDQLQJV�EHKLQG�WKHVH�

�� $UH�WKHUH�DQ\�VLJQLILFDQW�PHDQLQJV�WR�WKH�IROORZLQJ�V\PEROV"��)LJXUH����	����

�� $W RQH RI WKH VKULQHV� WKHUH LV D EXGGKLVW VWDWXH� �)LJXUH ��� :H WKLQN KH LV )XGR 0\RR�

DOVR NQRZQ DV $FDOD� 'R \RX KDSSHQ WR NQRZ LI WKLV LV FRUUHFW DQG�RU ZKDW WKLV VWDWXH

UHSUHVHQWV"

�� 6RPH RI WKH VKULQHV KDYH PXOWLSOH VWRQHV FOXVWHUHG WRJHWKHU� ZKHUHDV VRPH DSSHDU WR MXVW

EH�RQH�VWRQH��,V�WKHUH�D�VLJQLILFDQFH�WR�KDYLQJ�PRUH�VWRQHV�FOXVWHUHG�WRJHWKHU"

�� 'R�WKH�LQGLJHQRXV�SHRSOH�RI�-DSDQ�SOD\�D�UROH�LQ�6KLQWR�VKULQHV�DQG�UHOLJLRQ"

)LJXUH����DQG�����6\PEROV�IRXQG�DW�6KLUDKLJH�'DLMLQ�

��



)LJXUH�����6WDWXH�IRXQG�DW�6KLUDKLJH�'DLMLQ�

��



$SSHQGL[�(��,QWHUYLHZ�4XHVWLRQV�IRU�$QWKURSRORJLVW

7R JDLQ D PRUH QXDQFHG SHUVSHFWLYH RQ SHRSOH
V UHODWLRQVKLS ZLWK UHOLJLRXV VSDFHV DQG

VKULQHV� ZH LQWHUYLHZHG DQ DQWKURSRORJLVW� 7KLV LQWHUYLHZ JDYH XV LQIRUPDWLRQ UHJDUGLQJ KRZ

SHRSOH YLHZ UHOLJLRQ DQG WKHLU FRQQHFWLRQ WR UHOLJLRXV SODFHV SK\VLFDOO\ DQG VSLULWXDOO\� 7KH

GHILQLWLRQ EHWZHHQ VSDFH DQG SODFH ZDV DOVR FOHDUHG XS� :LWK WKLV GDWD� ZH OHDUQHG KRZ SHRSOH

LQWHUDFW ZLWK UHOLJLRXV VSDFHV DQG WKH GLVWLQFWLRQ EHWZHHQ VSDFH DQG SODFH� 'XULQJ WKLV LQWHUYLHZ

ZH DVNHG D PL[ RI ELQDU\ DQG RSHQ HQGHG TXHVWLRQV� :H ZLOO XWLOL]H WKLV GDWD WR HVWDEOLVK KRZ WKH

GLIIHUHQFHV�EHWZHHQ�VSDFH�DQG�SODFH�GHYHORS�SHRSOH¶V�UHODWLRQVKLSV�WR�VKULQHV�

�� &RXOG \RX WHOO XV D OLWWOH DERXW DQ\ SUHYLRXV SURMHFWV \RX KDYH UHODWHG WR DEDQGRQHG

SODFHV DQG DEDQGRQHG VKULQHV" +DYH \RX VWXGLHG PDWHULDO UHODWHG WR DEDQGRQHG 6KLQWR

6KULQHV"�:KDW�RWKHU�DVSHFWV�RI�VKULQHV�DQG�6KLQWR�UHOLJLRQ�KDYH�\RX�VWXGLHG"

�� 'R�\RX�KDYH�DQ\�H[SHULHQFH�ZLWK�GDWLQJ�VKULQHV�RU�GHWHUPLQLQJ�WKH�DJH�RI�VKULQHV"

�� +RZ ZRXOG \RX GHVFULEH SHRSOH
V UHODWLRQVKLS WR UHOLJLRXV SODFHV DQG�RU DEDQGRQHG

SODFHV�LQ�DQ�DQWKURSRORJLFDO�VHQVH"

�� &DQ \RX WHOO XV DQ\ LQIRUPDWLRQ UHODWLQJ WR NDPL DQG VSLULWV RI 6KLQWRLVP" +DYH \RX

VWXGLHG�DQ\WKLQJ�DERXW�<RNDL�DQG�WKH�SXEOLF�SHUFHSWLRQ�RI�<RNDL"

�� 6KLQWR UHOLJLRQ PDLQO\ GHDOV ZLWK LGHDV RI NHHSLQJ HYLO DZD\ E\ SUD\LQJ WR WKH NDPL�&DQ

SODFHV�DQG�VSDFHV�EH�³KDXQWHG´�LQ�6KLQWR�UHOLJLRQ"

�� +RZ ZRXOG \RX GHVFULEH WKH GLIIHUHQFH EHWZHHQ VSDFH DQG SODFH LQ WHUPV RI UHOLJLRQ DQG

SHRSOH¶V UHODWLRQVKLS WR UHOLJLRQ" ,Q WHUPV RI VSLULWXDOLW\ DQG VSLULWV" ,V WKHUH D GLIIHUHQFH"

:KDW�IDFWRUV�FDQ�DIIHFW�WKLV�GLIIHUHQFH�VLPLODULW\"

��



$SSHQGL[�)��,QWHUYLHZ�4XHVWLRQV�IRU�-LQMD�+RQFKR

:H WUDYHOHG WR 7RN\R WR YLVLW WKH KHDGTXDUWHUV RI -LQMD +RQFKR� WKH KHDG RUJDQL]DWLRQ RI

PDQ\ 6KLQWR VKULQHV LQ -DSDQ� :H KRSHG WKDW 6KLUDKLJH 'DLMLQ ZRXOG EH UHJLVWHUHG ZLWK -LQMD

+RQFKR� DQG JDWKHU DQ\ LQIRUPDWLRQ WKDW WKH RUJDQL]DWLRQ KDG RQ WKH VKULQH� 7KLV LQWHUYLHZ JDYH

XV FUXFLDO LQIRUPDWLRQ UHJDUGLQJ RXU SURMHFW� DV ZH OHDUQHG WKDW 6KLUDKLJH 'DLMLQ ZDV QRW

DVVRFLDWHG ZLWK -LQMD +RQFKR DQG ZDV LQVWHDG UHJLVWHUHG DV DQ LQGHSHQGHQW VKULQH� 7KLV LQWHUYLHZ

DOVR JDYH XV PRUH LQIRUPDWLRQ DERXW KRZ VKULQHV RSHUDWH HLWKHU LQGHSHQGHQWO\ RU XQGHU D ODUJH

RUJDQL]DWLRQ�

�� 'R \RX KDYH DQ\ UHFRUGV RQ 6KLUDKLJH 'DLMLQ� RU RWKHU VKULQHV QHDUE\" :KDW NLQGV RI

UHFRUGV GRHV -LQMD +RQFKR NHHS DERXW VKULQHV" :KDW LQIRUPDWLRQ LV UHTXLUHG WR ORRN XS D

VKULQH�LQ�\RXU�GDWDEDVH"

�� ,V 6KLUDKLJH 'DLMLQ UHJLVWHUHG ZLWK -LQMD +RQFKR" +RZ PDQ\ VKULQHV DUH XQUHJLVWHUHG�

DQG�ZKDW�SHUFHQWDJH�RI�WRWDO�VKULQHV"

�� :KDW GR WKH ODQG UHFRUGV VD\ DERXW WKH SUHYLRXV RZQHUV RI WKH KRXVH" ,V WKHUH DQ\ ZD\ WR

GHWHUPLQH�ZKHWKHU�WKH\�DUH�DOLYH�DQ\PRUH"

�� :KR LV OLNHO\ VWLOO ZRUVKLSLQJ DW WKH VKULQH" ,V LW D SURSHU 6KLQWR VKULQH DQ\PRUH" ,I QRW�

ZKDW�PDNHV�LW�GLIIHUHQW"

�� 'R \RX KDYH DQ\ SUHGLFWLRQV DERXW ZKDW KDSSHQHG WR RXU VKULQH" +DYH \RX KHDUG DQ\

VLPLODU�VWRULHV�RI�VKULQH�DEDQGRQPHQW"

�� 'RHV -LQMD +RQFKR PDLQWDLQ DQ\ DEDQGRQHG RU RXW�RI�XVH VKULQHV" :KDW GRHV -LQMD

+RQFKR GR WR SURWHFW DQG UHVWRUH WKHVH VKULQHV" $UH WKHVH VKULQHV HDVLO\ ILQGDEOH� DQG

ZRXOG�VWXGHQWV�EH�DEOH�WR�VWXG\�WKHP�LQ�IXWXUH�\HDUV"

��



$SSHQGL[�*��/HWWHUV�WR�1HLJKERUV�RI�6KLUDKLJH�'DLMLQ

'HDU�QHLJKERU�

:H DUH D JURXS RI ILYH VWXGHQWV IURP $PHULFD �:RUFHVWHU 3RO\WHFKQLF ,QVWLWXWH�� :H DUH ORRNLQJ

WR FOHDQ XS 6KLUDKLJH 'DLMLQ DQG OHDUQ PRUH DERXW LWV KLVWRU\� :H GR QRW ZLVK WR GLVWXUE WKH

QHLJKERUKRRG� :H ZRXOG ORYH IRU \RX WR WHOO XV ZKDW \RX NQRZ DERXW WKH VKULQH RU DQVZHU VRPH

TXHVWLRQV� :H ZLOO EH DW WKH VKULQH DW QRRQ WKH IROORZLQJ ZHHN� JRLQJ DURXQG DQG WDONLQJ�

$WWDFKHG LV DQ HPDLO DQG SKRQH QXPEHU LI \RX KDYH DQ\ TXHVWLRQV RU ZDQW WR VHW XS D WLPH WR

WDON��7KDQN�\RX�

%HVW�

0DULD��%KDUJDYL��&DQ��1HLO��DQG�-ROHQH

7HO� �������������

(PDLO� JU�N\RWRD���VKULQH#ZSL�HGX

$GGUHVV� <DGR\D�+LUDLZD�����␒ᆅ�+D\DRFKR��6KLPRJ\R :DUG��.\RWR����������
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��



$SSHQGL[�+��'LJLWDO�0DS�RI�6XUURXQGLQJ�6KULQHV��7HPSOHV��DQG�2WKHU�$WWUDFWLRQV

7R JDLQ D PRUH KROLVWLF YLHZ RI KRZ WRXULVWV LQWHUDFW ZLWK WKH VXUURXQGLQJ DUHD RI WKH

VKULQH� ZH FUHDWHG D GLJLWDO PDS ZLWK SLQSRLQWV PDUNLQJ RWKHU YDULRXV FXOWXUDO KHULWDJH VLWHV ZH

YLVLWHG ZKHQ GRLQJ UHVHDUFK� 7KHUH DUH SLQSRLQWV� HDFK UHSUHVHQWLQJ D GLIIHUHQW ORFDWLRQ � WKH

VZDVWLND UHSUHVHQWLQJ EXGGKLVP� WKH WRULL UHSUHVHQWLQJ VKULQHV� WKH VWDU UHSUHVHQWLQJ IDPRXV ODQG

PDUNV� 7KLV PDS KDV HGLWLQJ FDSDELOLWLHV VR WKDW ZH FDQ FRQWLQXRXVO\ DGG PRUH SLQSRLQWV WKDW ZH

ZLVK�WR�LQYHVWLJDWH�DQG�DQDO\]H�

/LQN�

6KULQHV�DQG�7HPSOHV

KWWSV���JXLGHV�DSSOH�FRP�"XJ &K17D+-SEP9],*)X=&%8=:�ZE*9](P�D57,�/&%-E:)UG

:�KEP�WD:�KE:ON<:�S<�KY/&%,D:GKF�KSH:)W<6ZJ6�OYG*�V,(W�E�5Y/&%.<;%KEL

$�0'8W0'N�26,6&D;$50++I()$(7WVQ�M\��%*%$.K%7D*O\<:KS=�8J5*)SDPOX(

J�,UN�4V=&+ZT�V���%RJ(J�,UN�4JY24\2H5�W��)�$5,2&.�1(32$OXY;X�7EMZ(6'4L

X75&��%T3]����%Y��)P5<6'JLX75'JQ..6Q��)Q��)O�(%(J�,UN�4��D1X��%��%

)Q�ZZ(J�,UN�4�F+\�-:6W3FL(J�,UN�4�0'K��)/;���'9$4��'��'

��

https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D
https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D
https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D
https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D
https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D
https://guides.apple.com/?ug=ChNTaHJpbmVzIGFuZCBUZW1wbGVzEm0aRTI1LCBJbWFrdW1hbm9taW5hbWlkYW5pY2hvLCBIaWdhc2hpeWFtYSwgS3lvdG8sIEt5b3RvLCBKYXBhbiA2MDUtMDk3OSISCaXARMHHfEFAETtsn5jy%2BGBAKhBTaGlyYWhpZ2UgRGFpamluEg0Irk0QsZCHwq2s1%2BogEg4Irk0QgvOQyOeR5t%2F4ARIOCK5NEPOAluvXu8TbjwESDQiuTRC%2BqPz62%2Bv%2FmRYSDgiuTRDgnKKSn%2Fn%2Fl6EBEg0Irk0Q07aNu%2B%2BFn8wwEg0Irk0Q3cHy6JWStPciEg4Irk0Q7MDh%2FLX008DVAQ%3D%3D


��



$SSHQGL[�,��,PDJH�RI�$EDQGRQHG�6KULQH

7KLV�LPDJH�ZDV�WDNHQ�E\�RXU�WHDP�RI�6KLUDKLJH�'DLMLQ�LQ�2FWREHU�RI�������7KLV�LV�WKH

PDLQ�VKULQH�RQ�WKH�SUHPLVHV�WKDW�ZH�VWXGLHG��:H�DOVR�ORRNHG�DW�DQG�GRFXPHQWHG�WKH�VXUURXQGLQJ

VKULQH�DW�WKH�VLWH�ZKLFK�KDV�EHHQ�GRFXPHQWHG�LQ�PRUH�GHWDLO�LQ�RXU�LQWHUDFWLYH�PDS�

��



��



$SSHQGL[�-��([DPSOH��'�6FDQV�8VLQJ�3RO\&DP�$SS

2XWVLGH�RI�6DOLVEXU\�/DEV��:3,

/LQN� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y M)WK%*�Q,��

2XWVLGH�RI�+LJJLQV�+RXVH��:3,

/LQN� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y &�FH8:=\$R4

��

https://www.youtube.com/watch?v=jFthBG1nI24
https://www.youtube.com/watch?v=C0ceUWZyAoQ


$URXQG�6NXOO�7RPE��:3,

/LQN� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y (���6$XHZIZ

��

https://www.youtube.com/watch?v=E0-3SAuewfw


$SSHQGL[�.���'�6FDQV�RI�6KLUDKLJH�'DLMLQ

&RPSOHWH��'�VFDQ�RI�WKH�6KULQH�6LWH��.\RWR�-DSDQ

/LQN� KWWSV���\RXWX�EH�,6�3TLG25PR

�'�VFDQ�RI�6KLUDKLJH�'DLMLQ��.\RWR�-DSDQ

/LQN� KWWSV���\RXWX�EH�+<,/G.6+&�8

��

https://youtu.be/IS4PqidORmo
https://youtu.be/HYILdKSHC6U


$SSHQGL[�/��6RXQGVFDSH�RI�WKH�6KULQH�6LWH

&KLUSLQJ�RI�WKH�ELUGV�

KWWSV���GULYH�JRRJOH�FRP�ILOH�G��4WF-)ZX;*ULPGS5MMG2T�=F*1�S+G</$�YLHZ"XVS VKDULQJ

:DWHU�IORZLQJ�WKURXJK�WKH�ULYHU�DQG�GRZQ�D�ZDWHUIDOO�

KWWSV���GULYH�JRRJOH�FRP�ILOH�G��'7GK�MRE��))9V�P)KW��YN�SY=4MV&��YLHZ"XVS VKDULQJ

:DONWKURXJK�RI�WKH�VKULQH�VLWH�

KWWSV���GULYH�JRRJOH�FRP�ILOH�G��3;G%�3�W98\���&\OZ*;<P5�5EZ+)�EJ�YLHZ"XVS VKDULQ

J

:DWHUIDOO�WUDLQLQJ�DW�*RVKD�'DLP\RMLQ�

KWWSV���GULYH�JRRJOH�FRP�ILOH�G��+RD7�'J6MU-S[T��69�,TB;$�'4-T</)�YLHZ"XVS VKDULQJ

��

https://drive.google.com/file/d/1QtcJFwuXGrimdpRjjdOq9ZcGN8pHdYLA/view?usp=sharing
https://drive.google.com/file/d/1DTdh-job-3FFVs4mFht87vk2pvZQjsC8/view?usp=sharing
https://drive.google.com/file/d/1PXdB9P2tVUy369CylwGXYmR-RbwHF7bg/view?usp=sharing
https://drive.google.com/file/d/1PXdB9P2tVUy369CylwGXYmR-RbwHF7bg/view?usp=sharing
https://drive.google.com/file/d/1HoaT2DgSjrJpxq14SV4Iq_XA1DQJqYLF/view?usp=sharing


$SSHQGL[�0��,QWHUDFWLYH�0DS

,QWHUDFWLYH�PDS�LV�FUHDWHG�RQ�.QLJKWODE�6WRU\0DS�PDNHU�ZKLFK�LV�D�IUHH�DQG�RSHQ�VRXUFH

VRIWZDUH�

2YHUYLHZ�RI�,QWHUDFWLYH�0DS

(PEHGGHG��'�VFDQ�RQ�,QWHUDFWLYH�0DS

/LQN�KWWSV���XSORDGV�NQLJKWODE�FRP�VWRU\PDSMV����E��I�H�F����E����������E����I�VKULQH����

�LQGH[�KWPO

��

https://uploads.knightlab.com/storymapjs/207b05f2e6c5271b2729975856b1325f/shrine-3-1/index.html
https://uploads.knightlab.com/storymapjs/207b05f2e6c5271b2729975856b1325f/shrine-3-1/index.html


$SSHQGL[�1��7RXULVP�DQG�&XOWXUDO�+HULWDJH�LQ�-DSDQ

7RXULVP LQ -DSDQ WRGD\ KDV HYROYHG IURP ZKDW LW RQFH ZDV� &29,'��� KDV FKDQJHG KRZ

SHRSOH WUDYHO DQG KDV DIIHFWHG WKH QXPEHU RI YLVLWRUV WR FXOWXUDO KHULWDJH VLWHV� ,Q ����� D FHQVXV

LQGLFDWHG WKDW WKH FRXQWU\ ZRXOG DYHUDJH RYHU WZR DQG D KDOI PLOOLRQ YLVLWRU DUULYDOV HYHU\ PRQWK

LQ FRPSDULVRQ WR WKLV \HDU� ZKHQ WKH KLJKHVW TXDQWLW\ RI YLVLWRU DUULYDOV LQ D PRQWK ZDV �������

WRXULVWV� 7KLV \HDU
V ORZHVW DPRXQW KDV EHHQ ������� ZKLFK ZDV XQKHDUG RI WZR \HDUV DJR� 1RW

RQO\ KDV WKH PDJQLWXGH RI WRXULVWV EHHQ LPSDFWHG� EXW DOVR WKH GHPRJUDSKLFV� $V VHHQ LQ WKH FKDUW

EHORZ� LQ ����� RYHU ��� RI WKH WRXULVW LQIOX[ FRQVLVWHG RI YLVLWRUV IURP (DVW DQG 6RXWKHDVW

$VLDQ FRXQWULHV� 7KLV QXPEHU IDOOV WR ��� LQ ����� DQG :HVWHUQ YLVLWRUV DOPRVW GRXEOHG LQ

SHUFHQWDJH��-DSDQ�2QOLQH�0HGLD�&HQWHU��������

)LJXUHV����DQG�����7RXULVP�LQ�-DSDQ������YV��������-DSDQ�2QOLQH�0HGLD�&HQWHU��������

5HJDUGLQJ WUDYHOLQJ H[SHQVHV� WRXULVWV LQ -DSDQ VSHQG D VLJQLILFDQW DPRXQW RI PRQH\

ZKHQ VKRSSLQJ GXULQJ WKHLU HQWLUH WULS� ,W DYHUDJHV ����� QRWDEO\ KLJKHU WKDQ WKH RWKHU FDWHJRULHV

WKH\ VSHQG RQ� IRRG ������ DQG DPXVHPHQW ������� 9LVLWRUV PDLQO\ VKRS IRU RPL\DJH�� 2Q

DYHUDJH� WKH\ VSHQG ��� HDFK ZKHQ WRXULQJ VRXYHQLU VKRSV �6KDQNPDQ� ������ 7KLV LV D

VLJQLILFDQW VRXUFH RI UHYHQXH IRU VRPH FXOWXUDO KHULWDJH VLWHV� :KLOH WKHUH LV QR HQWUDQFH IHH IRU

� 6RXYHQLUV

��



PRVW UHOLJLRXV VLWHV LQ -DSDQ� PDQ\ SURILW RII VHOOLQJ VRXYHQLUV DQG UHOLJLRXV WRNHQV DV D ZD\ RI

PDLQWHQDQFH��.LPRWD��������

.\RWR LV -DSDQ
V FXOWXUDO FDSLWDO DQG RQH RI WKH PRVW SRSXODU WRXULVW GHVWLQDWLRQV LQ -DSDQ�

.\RWR UHVLGHQWV VWLOO SUHVHUYH WKHLU FXOWXUDO KHULWDJH E\ DWWHQGLQJ IHVWLYDOV DW WKH VKULQHV�

SDUWLFLSDWLQJ LQ WHD FHUHPRQLHV� ZHDULQJ WUDGLWLRQDO NLPRQRV� DQG OHDUQLQJ DERXW WKHLU FXOWXUH

IURP FKLOGKRRG �&XOWXUDO 3UHVHUYDWLRQ DQG 3URPRWLRQ� Q�G��� 7UDGLWLRQDO FUDIWV DQG DUW� DV ZHOO DV

WKH SUHVHQFH RI QXPHURXV VKULQHV DQG VWUXFWXUHV LQ .\RWR� DUH LPSRUWDQW DVSHFWV RI -DSDQHVH

FXOWXUH� /RFDOV NHHS WKH WUDGLWLRQ DOLYH E\ VWXG\LQJ DUW DQG FUDIWV IURP D \RXQJ DJH� .\RWR LV

FRQVLGHUHG�DV�RQH�RI�WKH�EHVW�GHVWLQDWLRQV�IRU�FUDIW�LQ�WKH�ZRUOG�

��



$SSHQGL[�2��7LPHOLQH�RI�(YHQWV

7KLV�WLPHOLQH�VXPPDUL]HV�WKH�NQRZQ�KLVWRU\�RI�6KLUDKLJH�'DLMLQ��,W�DOVR�FRQWDLQV�VRPH
JHQHUDO�KLVWRU\�RI�6KLQWRLVP�

��



$SSHQGL[�3��6WDNHKROGHU�0DWUL[

7KLV PDWUL[ UHSUHVHQWV WKH VWDNHKROGHUV LQYROYHG LQ WKH SURMHFW DQG WKHLU OHYHO RI SRZHU
DQG LQWHUHVW� $V FDQ EH VHHQ EHORZ� WKHUH LV D WUHQG RI KLJK SRZHU FRPELQHG ZLWK ORZHU LQWHUHVW
DQG�YLFH�YHUVD��ZKLFK�SURYHV�GLIILFXOW�

��


