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$SDUW� IURP� DQWKURSRJHQLF� DFWLYLWLHV� VXFK� DV�
KDELWDW� GHVWUXFWLRQ�� LQGXVWULDOL]DWLRQ� DQG� ORJ�
JLQJ� WKDW� OHDG� WR� WKH� UHGXFWLRQ� RI� DQXUDQ� VSH�
FLHV�� URDG� NLOOV� KDYH� DOVR� EHHQ� DQRWKHU� YLFLRXV�

DYHQXH� RI� WKHLU� GHPLVH�� 0RUWDOLW\� IURP� URDG-
NLOOV�PD\�ILJXUH�DPRQJ�WKH�LPSRUWDQW�FDXVHV�RI�
GHFOLQH� LQ� DPSKLELDQ� SRSXODWLRQV� DQG� VSHFLHV�
H[WLQFWLRQ� ZRUOGZLGH� �&RHOKR� HW� DO��� �������
$FFRUGLQJ�WR�0D]HUROOH��������� WKHUH�KDV�EHHQ�
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5(6($5&+�3$3(5 

KWWS���G[�GRL�RUJ���������MXVW�Y��L��� 

.H\ZRUGV��9HKLFXODU�WUDIILF��DQXUDQ��PRUWDOLW\��YHJHWDWLRQ��URDG�NLOO��FRQVHUYDWLRQ� 

$%675$&7 
7KH�HIIHFW�RI� URDG�NLOOV�RI�DQXUDQ�VSHFLHV�E\�YHKLFXODU� WUDIILF�RQ� WKH� ,NRURGX-(SH�(MLULQ-,MHEX�
2GH�URDG�LQ�/DJRV�DQG�2JXQ�6WDWHV�ZDV�LQYHVWLJDWHG��7KH�PHDQ�WUDIILF�GHQVLW\�RQ�WKH�URDG�GXU�
LQJ� WKH�VXUYH\��EHWZHHQ������-�����KU�DQG�������DQG������KU��ZDV��������YHKLFOHV�KU��ZKLFK�
UDQJHG�EHWZHHQ����DQG�����YHKLFOHV�KU��$�WRWDO�RI�����DQXUDQ�URDG�PRUWDOLWLHV�DPRQJ�HLJKW�VSH�
FLHV�ZHUH�UHFRUGHG�>������������ZHUH�LGHQWLILDEOH��ZKLOH������������ZHUH�QRW@��3W\FKDGHQD�SX�
PLOLR�KDG�WKH�KLJKHVW�PRUWDOLW\�RI���������LQGLYLGXDOV��ZKLOH�;HQRSXV�PXHOOHUL�DQG�$XEULD�VXE�
VLJLOODWD� ZHUH� WKH� OHDVW� VXVFHSWLEOH� WR� URDG� NLOOV�� 7KLV� UHVSHFWLYHO\� UHSUHVHQWHG� ��������� DQG�
������� LQGLYLGXDOV� HDFK��0RVW�PRUWDOLW\� ����� LQGLYLGXDOV�� RFFXUUHG� RQ� WKH� VHFWLRQ� RI� WKH� URDG�
ERUGHUHG� E\� JUDVVODQG�WHUWLDU\� YHJHWDWLRQ��+RZHYHU� WKHUH�ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� �DW� 3!�
������ EHWZHHQ� WKH� DQXUDQV� NLOOHG� DORQJ� WKH� GLIIHUHQW� YHJHWDWLRQ� VWUXFWXUHV� ERUGHULQJ� WKH� URDG�
�)����� ���������$ERXW����� OLYH�DQXUDQV�EHORQJLQJ� WR�ILYH�VSHFLHV�ZHUH�REVHUYHG�RI�ZKLFK�3��SX�
PLOLR�� WKH� KLJKHVW� FRQVWLWXWHG� WKH� JUHDWHVW� QXPEHU� ����������� ZKLOH� WKH� OHDVW� +RSOREDWUDFKXV�
RFFLSLWDOLV���������ZDV�UHFRUGHG��%RWK�VSHFLHV�KDG�JUHDWHU�OLYH�FRXQWV�WKDQ�URDG�NLOOV�FRPSDUHG�
WR�RWKHU�DQXUDQ�VSHFLHV�WKDW�KDG�JUHDWHU�URDG�NLOOV�WKDQ�OLYH�FRXQWV�UHFRUGHG��7KH�JUHDWHVW�QXP�
EHU�RI�OLYH�DQXUDQV�ZDV�UHFRUGHG�DW�ZKHUH�JUDVVODQG�WHUWLDU\�YHJHWDWLRQ�RFFXUUHG��7KLV�FRQVWLWXW�
HG�D� WRWDO�RI����� LQGLYLGXDOV� ���������ZKLOH� WKH� OHDVW�RFFXUUHG�DW� WKH�VHFRQGDU\�SULPDU\�YHJHWD�
WLRQ�ZKLFK�KDG����LQGLYLGXDOV��������+RZHYHU��WKH�GLIIHUHQFH�ZDV�QRW�VLJQLILFDQW��)����� ��������
DW� 3!� ������ ,W� LV� HYLGHQW� WKDW� DQXUDQ�PLJUDWLRQ� LV� DQ� LQWHJUDO� SDUW� RI� WKHLU� ELRORJLFDO� DFWLYLW\��
+RZHYHU� YHKLFXODU� WUDIILF� VDGO\� SRVVHVVHV� D� QHJDWLYH� HIIHFW� RQ� WKLV� DFWLYLW\�� 3UHFDXWLRQDU\�
PHDVXUHV�DUH�QHFHVVDU\�WR�UHGXFH�SRSXODWLRQ�GHFOLQH�DQG�SRVVLEOH�H[WLQFWLRQ�RI�QRW�RQO\�WKH�DQX�
UDQ� VSHFLHV� EXW� DOVR�RWKHU�ZLOGOLIH� VSHFLHV��ZKLFK� LV� D�SRVLWLYH�GLUHFWLRQ� LQ� WKH� FRQVHUYDWLRQ�RI�
ELRORJLFDO�GLYHUVLW\��� 
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 URDGV� ERWK� WR� DQG� IURP� EUHHGLQJ� VLWHV�
�+ROGJDWH�� ������� 0D]HUROOH� HW� DO�� ������� RE�
VHUYHG�ERWK�IURP�ILHOG�VXUYH\V�DQG�H[SHULPHQWV�
WKDW�DPSKLELDQV�WHQG�WR�UHPDLQ�LPPRELOH�DW�WKH�
DSSURDFK� RI� D� YHKLFOH�� ZKLFK� LQFUHDVHV� WKH�
FKDQFH�RI�EHLQJ�NLOOHG� 
 
,Q�JHQHUDO��URDG�WUDIILF�SRVHV�D�VHYHUH�WKUHDW� WR�
DQXUDQ� VSHFLHV� GXH� WR� WKHLU� VORZ� FDSDFLW\� RI�
PRYHPHQW� �HVSHFLDOO\� VORZ� PRYLQJ� VSHFLHV���
WKHLU�LQDELOLW\�WR�QRWLFH�WKH�GDQJHU�IURP�FDUV�LQ�
WLPH� DQG� WR�PDNH� VXFFHVVIXO� DWWHPSWV� WR� DYRLG�
WKHP�� ,Q� 1LJHULD�� PDQ\� URDGV� VWUHWFK� RYHU�
���NP� RU� PRUH� LQ� WURSLFDO� UHJLRQV� WKDW� DUH�
KRPHV� WR� D� KLJK� GLYHUVLW\� RI� DQXUDQ� VSHFLHV�
�2QDGHNR�DQG�5RGHO���������%HFDXVH�DPSKLEL�
DQV� KDYH� EHHQ� GRFXPHQWHG� WR� GHFOLQH� IURP�
PXOWLSOH�WKUHDWV�ZRUOG-ZLGH�LQFOXGLQJ�WUDQVSRU�
WDWLRQ� LQIUDVWUXFWXUH��ZKLFK�SOD\V�D� UROH� LQ� WKLV�
SURFHVV��WKLV�VWXG\�DLPHG����WR�GHWHFW�URDG�PRU�
WDOLW\� RI� WKH� DQXUDQ� SRSXODWLRQ� DORQJ� WKH� ,NRU�
RGX-(SH�(MLULQ-,MHEX�2GH�URDGV�DQG����WR�H[DP�
LQH�ZKHWKHU� URDG�NLOOV�RFFXUUHG�UDQGRPO\�RU�DW�
VSHFLILF�VSRWV�UHODWHG�WR�DQXUDQ�VSHFLHV�PLJUDWR�
U\�SDWKZD\V��7KH�UHVXOWV�RI�WKLV�VWXG\�ZRXOG�DLG�
LQ� XQGHUVWDQGLQJ� WKH� SRWHQWLDO� HQYLURQPHQWDO�
LPSDFWV�RI�PRUH�URDG�FUHDWLRQ�RQ�DQXUDQ�SRSX�
ODWLRQV� 
 
0$7(5,$/6�$1'�0(7+2'6 
6WXG\�VLWH�DQG�VXUYH\�DUHD 
7KH� VWXG\� VLWH� LV� ORFDWHG� LQ� WZR� VWDWHV� �/DJRV�
DQG�2JXQ��LQ�1LJHULD��7KH�DUHD�VWXGLHG�ZDV�RQ�
WKH� ,NRURGX-(SH�(MLULQ-,MHEX� 2GH� URDGV� FRQ�
QHFWLQJ� WKH� WZR� WRZQV� RI�(SH� �LQ�/DJRV� VWDWH��
DQG� ,MHEX-2GH� �LQ� 2JXQ� VWDWH��� 7KH� WZR� ODQH�
URDG��RQH�LQ�HDFK�GLUHFWLRQ��LV�DERXW���NP�ORQJ�
DQG� WKH� ZLGWK� EHWZHHQ� �-�P� DW� GLIIHUHQW� SDUWV�
DORQJ� LW�� 3URPLQHQW� WRZQV� ORFDWHG� DORQJ� WKLV�
URDG�LQFOXGH�,UHWH��2GR--DERUH��,JLVLOH�DQG�$OD-
,MHEX�� 7KH� YHJHWDWLRQ� DORQJ� WKH� URDG� LV� GRPL�
QDWHG� E\� JUDVVODQG� DQG� WHUWLDU\� JURZWK� RFFD�
VLRQHG� E\� IHZ� VHFRQGDU\�SULPDU\� IRUHVWV� DQG�
VZDPSV��3ODWH���� 
 
4XDQWLILFDWLRQ�RI�URDG�NLOOV�DQG�KDELWDW�DVVR�
FLDWLRQ 
&RQVLGHULQJ� WKH� VHDVRQDO� YDULDWLRQ� RI� DQXUDQ�
DFWLYLW\��WKH�VXUYH\V�ZHUH�FRQGXFWHG�GXULQJ�WKH�
UDLQ\� VHDVRQ� LQ� WKH� PRQWKV� RI� -XQH�� -XO\� DQG�
$XJXVW������DQG�������7KH�VXUYH\�ZDV�FDUULHG� 
RXW�PDLQO\� GXULQJ� SUHFLSLWDWLRQ� RU� DIWHU� KHDY\� 

2QDGHNR��HW�DO� �� 

D� ULVH� LQ� WKH�GHYHORSPHQW�RI� URDGV� LQ� WKH�YDUL�
RXV�UHJLRQV�RI� WKH�ZRUOG� LQ� WKH� ODVW�KDOI�RI� WKH�
��WK�FHQWXU\�WR�DFFRPPRGDWH�WKH�JURZLQJ�QHHGV�
IRU�TXLFNHU�WUDQVSRUWDWLRQ�DQG�WKH�JUHDWHU�QXP�
EHU�RI� FDUV��7KLV� LQFUHPHQW� KDV� D� QHJDWLYH� LP�
SOLFDWLRQ��DV�URDGV�FDQ�EH�GHDGO\�HVSHFLDOO\� IRU�
VPDOO-VL]HG� DQLPDOV� VXFK� DV� VPDOO� PDPPDOV��
UHSWLOHV� DQG� DPSKLELDQV� �$GDPV� DQG� *HLV��
������)DKULJ�HW�DO���������$VKOH\�DQG�5RELVRQ��
������ +D[WRQ�� ������ +HOV� DQG� %XFKZDOG��
������ 
 
7KH� FUHDWLRQV� RI� URDGV� DOVR� KDYH� DQ� DGYHUVH�
HIIHFW� RQ� DPSKLELDQ� KDELWDWLRQ� VXFK� DV� KDELWDW�
ORVV�DQG�IUDJPHQWDWLRQ��&DUU�DQG�)DKULJ���������
)UDJPHQWDWLRQ�PD\�OHDG�WR�LVRODWLRQ�RI�SRSXOD�
WLRQV�ZKLFK�DJDLQ�PD\�UHVXOW�LQ�D�UHGXFHG�SRSX�
ODWLRQ� VL]H�� 7KLV� LV� GXH� WR� WKH� IDFW� WKDW� IRUHVW�
IUDJPHQWV�PD\�LQWHUUXSW�PLJUDWLRQ�SDWWHUQV�DQG�
LQFUHDVH� WKH� DFFHVVLELOLW\� RI� KXPDQ� LQFXUVLRQV�
OHDGLQJ�WR�D�YDULHW\�RI�DFWLYLWLHV�WKDW�PD\�QHJD�
WLYHO\�DIIHFW�WKHVH�SRSXODWLRQV��7KLV�PLJKW�HYHQ�
OHDG� WR� WKH� ULVN� RI� H[WLQFWLRQ� RI� VRPH� VSHFLHV�
�%HQQHWW���������0DQ\�PDMRU�URDGV�VWUHWFK�RYHU�
WKRXVDQGV� RI� NLORPHWHUV� RU� PRUH�� 7KHVH� DUHDV�
RQ� ZKLFK� WKHVH� URDGV� ZHUH� FUHDWHG� ZHUH� RQFH�
KDELWDWV� WR�PLOOLRQV�RI�DQLPDO�VSHFLHV�QRZ�UHQ�
GHUHG�KRPHOHVV��GHDG�RU�PD\�KDYH�HYHQ� OHG� WR�
WKH�H[WLQFWLRQ�RI�VRPH�HQGHPLF�VSHFLHV� 
 
7KHUH�DUH�PDQ\�RWKHU�HIIHFWV�UHVXOWLQJ�IURP�WKH�
FUHDWLRQ� RI� URDGV�� VXFK� DV� WKH� DYRLGDQFH� RI�
URDGVLGH� DUHD� GXH� WR�PRGLILHG� EHKDYLRU� RI� RU�
JDQLVPV� �GH0D\QDGLHU� DQG� +XQWHU�� �������
DTXDWLF�DQG� WHUUHVWULDO� FRPPXQLWLHV�DGMDFHQW� WR�
URDGV�DUH�PRGLILHG�GXH�WR�WKH�H[KDXVW�RI�YHKLFOH�
RU� LWV� UXQ� RII� �7XUWOH�� ������ 7UXPEXODN� DQG�
)ULVVHOO�� ������ DQG� LQFUHDVHG� SUHGDWRU� DFWLYLW\�
QHDU�URDGV��%RXOHW�DQG�'DUYHDX�������� 
 
'LUHFW�PRUWDOLW\� LV� WKH� LOO-HIIHFW� UHVXOWLQJ� IURP�
WKH�FUHDWLRQ�RI�URDGV��&ODUN�HW�DO���������+HOV�	�
%XFKZDOG�� ������� $PSKLELDQV�� GXH� WR� WKHLU�
DFWLYLW\� SDWWHUQ�� SRSXODWLRQ� VWUXFWXUH� DQG� SUH�
IHUUHG� KDELWDWV�� DTXDWLF� EUHHGLQJ� VSHFLHV� DUH�
PRUH� YXOQHUDEOH� WR� WUDIILF�PRUWDOLW\� WKDQ�PRVW�
RWKHU� DQLPDO� VSHFLHV�� 0HHN� ������� REVHUYHG�
WKDW� URDG-NLOO�KDG�D�VWURQJ� WHPSRUDO�DVSHFW�DQG�
ZDV� DVVRFLDWHG� PRVWO\� ZLWK� PLJUDWRU\� PRYH�
PHQWV�� 7KLV� LV� HVSHFLDOO\� REVHUYHG� GXULQJ� VHD�
VRQDO�PLJUDWLRQ�E\�REOLJDWH�SRQG-EUHHGLQJ�DP�
SKLELDQV� WKDW� KDYH� WR� FURVV� KHDYLO\� WUDYHOOHG�
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������������������������,QYHVWLJDWLRQ�RQ�WKH�URDG�PRUWDOLW\�RI�DQXUDQ�VSHFLHV����  

3ODWH� ��� 6HJPHQWV� RI� URDG� ERUGHUHG� E\�$�� 6HFRQGDU\�SULPDU\� IRUHVWV� DQG� %��*UDVVHV� DQG�
WHUWLDU\�YHJHWDWLRQ 

(YHU\� YHKLFOH� �WUXFNV�� EXVHV�� FDUV� DQG� PRWRU�
ELNHV�� HQFRXQWHUHG� GXULQJ� WKH� VXUYH\�ZDV� UHF�
RUGHG� 
 
'DWD�DQDO\VLV 
'DWD�RQ�DQXUDQ�NLOOHG�DQG�WKRVH�UHFRUGHG�DOLYH�
ZHUH� FROODWHG� VHSDUDWHO\� WR� DUULYH� DW� WKH� WRWDO�
QXPEHU�RI�URDG�NLOOV�DQG�WKRVH�FURVVLQJ�UHVSHF�
WLYHO\�DW� WKH�GLIIHUHQW�VXUYH\�VLWHV�DFFRUGLQJ� WR�
YHJHWDWLRQ� VWUXFWXUH��7KH�$QDO\VLV�RI�9DULDQFH�
�$129$��ZDV�XVHG�WR�DVFHUWDLQ�WKH�VLJQLILFDQW�
GLIIHUHQFHV� DW� 3!� ����� H[LVW� EHWZHHQ� WKH� QXP�
EHUV� NLOOHG� DQG� WKH� OLYH� VSHFLPHQV�REVHUYHG� DW�
WKH�GLIIHUHQW�YHJHWDWLRQ�VWUXFWXUHV�ERUGHULQJ�WKH�
URDG�UHVSHFWLYHO\�� 
 
5(68/76 
'XULQJ� WKLV� SUHOLPLQDU\� VXUYH\�� D� WRWDO� RI� ����
DQXUDQ� URDG� PRUWDOLWLHV� DPRQJ� HLJKW� VSHFLHV�
ZHUH�UHFRUGHG�>������������DQG�ZHUH�LGHQWLILD�
EOH��ZKLOH������������ZHUH�QRW@�IRU�WKH�\HDUV�RI�
�����DQG�������7DEOH�����7KH�PHDQ�WUDIILF�GHQ�
VLW\� RQ� WKH� URDG� GXULQJ� WKH� VXUYH\� �EHWZHHQ�
�����-�����KU�DQG�������DQG������KU��ZDV���� 
���� YHKLFOHV�KU�� UDQJLQJ� EHWZHHQ� ��� DQG� ����
YHKLFOHV�KU��3W\FKDGHQD� SXPLOLR�KDG� WKH� KLJK- 

UDLQV��7KH�URDG�ZDV�GLYLGHG�LQWR�SRUWLRQV�RI�VL[�
VHJPHQWV� EDVHG� RQ� YHJHWDWLRQ� DQG� ODQGVFDSH�
W\SHV��7DEOH�����/RFDWLRQ�RI�HDFK�URDG�VHJPHQW�
ZDV� UHFRUGHG� DW� LWV� PLGSRLQW� ZLWK� D� *DUPLQ�
(WUH[�*OREDO�3RVLWLRQLQJ�6\VWHP��*36��UHFRUG�
HU��7KHUH�ZHUH�ILYH�ZDONV�LQ�HDFK�VHJPHQW�GXU�
LQJ� WKH� \HDU�ZKHUH� DOO� GHDG� DQXUDQV�ZHUH� UHF�
RUGHG� DQG� FROOHFWHG� �UHPRYHG� IURP� WKH� URDG���
ZKLFK� DOORZHG� IRU� HDV\� FRXQWLQJ�RI� QHZ�PRU�
WDOLW\�FDVHV��/LYH�VSHFLPHQV�FURVVLQJ�GXULQJ�WKH�
VXUYH\�ZHUH� DOVR� UHFRUGHG� DQG� LGHQWLILHG��7KH�
ZDON�ZDV�FRQVLGHUHG�DV�D�IRUP�RI�OLQH�WUDQVHFW�
ZKHUH� WKH� URDG� EHFDPH� WKH� WUDQVHFW� �.ODXEHU��
�������7KH�DQXUDQV�FROOHFWHG�ZHUH�LGHQWLILHG�WR�
VSHFLHV� OHYHO� �LI� LGHQWLILDEOH�� DQG� UHFRUGHG� DV�
XQLGHQWLILHG� LI� VXFK� LQGLYLGXDO� FRXOG� QRW� EH�
FDWHJRUL]HG�LQWR�JHQXV�RU�VSHFLHV�� 
 
7UDIILF�LQWHQVLW\ 
:H� XVHG� YHKLFOH� HQFRXQWHU� UDWH� WR� UHSUHVHQW�
WUDIILF� YROXPH� �*X� HW� DO��� ������� 7KH� YHKLFOH�
HQFRXQWHU�UDWH�ZDV�FDOFXODWHG�E\�WKH�QXPEHU�RI�
YHKLFOH� GLYLGHG� E\� WKH� VXUYH\� WLPH�� +RXUO\�
WUDIILF� OHYHOV�ZHUH�FRQGXFWHG�GXULQJ�WKH�SHULRG�
RI�VXUYH\�DQG�DQDO\VLV�DSSOLHG�WR�PHDQ�YDOXHV� 
�YHKLFOHV�K��� 

�� 
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HVW� PRUWDOLW\� UHFRUGHG�ZKLFK� ZDV� ��������
LQGLYLGXDOV� IROORZHG� E\� $PLHWRSKU\QXV�
UHJXODULV������������LQGLYLGXDOV���ZKLOH�WKH�
VSHFLHV� OHDVW� VXVFHSWLEOH� WR� URDG�NLOOV�ZHUH�
;HQRSXV� PXHOOHUL� DQG� $XEULD� VXEVLJLOODWD�
ZKLFK�KDG�����������DQG��������UHVSHFWLYH�
O\�� 0RVW� PRUWDOLW\� ����� LQGLYLGXDOV�� RF�
FXUUHG�RQ�WKH�VHFWLRQ�RI�WKH�URDG�ZKHUH�WKH�
YHJHWDWLRQ� ZDV� PDLQO\� RI� WKH� WHUWLDU\� W\SH�
RI�YHJHWDWLRQ�ERUGHULQJ�WKH�URDG� 
 
,Q� )LJ�� ��� LW�ZDV� REVHUYHG� WKDW� WKH� KLJKHVW�
URDG�NLOOV�LQ�WKH�VHFRQGDU\�SULPDU\�YHJHWD�
WLRQ� �$9(*�� DORQJ� WKH� URDG� ZDV� $PLHW�
RSKU\QXV� UHJXODULV� ���� LQGLYLGXDOV��� ZKLOH�
WKH�OHDVW�ZDV�;HQRSXV�PXHOOHUL����LQGLYLGX�
DO��� )RU� WKH� JUDVVODQG�WHUWLDU\� YHJHWDWLRQ�
�%9(*���3W\FKDGHQD�SXPLOLR�KDG� WKH�JUHDW�
HVW� URDG� NLOOV� ���� LQGLYLGXDOV��� 7KHUH�ZHUH�
QR� UHFRUGV� RI� +RSOREDWUDFKXV� RFFLSLWDOLV�
DQG� $XEULD� VXEVLJLOODWD� NLOOHG� LQ� WKLV� VHF�
WLRQ� RI� WKH� YHJHWDWLRQ� ERUGHULQJ� WKH� URDG��
$��UHJXODULV�DOVR�KDG�WKH�KLJKHVW�UHFRUG�RI�
URDG� NLOOV� LQ� WKH� VZDPS\� UHJLRQ� ZLWK� WKH�
OHDVW� EHLQJ� WKH� ;HQRSXV� VS�� $�� UHJXODULV�
KDG� WKH� KLJKHVW� SHUFHQWDJHV� RI� LQGLYLGXDOV�
NLOOHG� LQ� ERWK� $9(*�DQG� &9(*�YHJHWDWLRQ�
ERUGHULQJ� WKH� URDG��ZKLFK� UHFRUGHG�������
DQG�������UHVSHFWLYHO\��)LJ������3��SXPLOLR�
KDG�WKH�KLJKHVW�PRUWDOLW\�LQ�WKH�%9(*�ZKLFK�
ZDV� ������� 7KH� RWKHU� DQXUDQ� VSHFLHV� �+��
RFFLSLWDOLV��$��VXEVLJLOODWD�DQG�;��PXHOOHUL��
JHQHUDOO\�KDG�IHZ�SHUFHQWDJHV�RI�URDG�NLOOV�
ZKHQ�FRPSDUHG�WR�WKH�RWKHUV� 
 
$� WRWDO� RI� ���� DQXUDQV� EHORQJLQJ� WR� ILYH�
VSHFLHV� ZHUH� REVHUYHG� FURVVLQJ� WKH� URDG�
GXULQJ�WKH�VXUYH\��7DEOH�����7KH�QXPEHU�RI�
3�� SXPLOLR� ��������� LQGLYLGXDOV�� ZDV� WKH�
JUHDWHVW� ZKLOH� WKH� OHDVW� ZDV�+�� RFFLSLWDOLV�
��������� LQGLYLGXDOV���%RWK�3��SXPLOLR�DQG�
+��RFFLSLWDOLV�KDG�JUHDWHU� OLYH�FRXQWV� WKDQ�
URDG� NLOOV� �7DEOHV� �� DQG� ��� FRPSDUHG� WR�
RWKHU� DQXUDQ� VSHFLHV� WKDW� KDG� PRUH� URDG�
NLOOV�WKDQ�OLYH�FRXQWV�UHFRUGHG�� 
 
7KH�KLJKHVW� FURVVLQJ�RI�DQXUDQV�DFURVV� WKH�
URDG�ZDV�DW�%9(*�YHJHWDWLRQ�ZLWK�D�WRWDO�RI�
���� LQGLYLGXDOV� ��������� ZKLOH� WKH� OHDVW�
RFFXUUHG�DW�$9(*�YHJHWDWLRQ��ZKLFK�KDG����
������FURVVLQJ��)LJ����VKRZV�WKDW�3��SXPLO�
LR� KLJKHVW� FURVVLQJ� LQ� DOO� WKH� GLIIHUHQW� 

2QDGHNR��HW�DO� 
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)LJ�� ��� 1XPEHU� RI� LQGLYLGXDO� DQXUDQ� VSHFLHV� NLOOHG� DW� GLIIHUHQW� YHJHWDWLRQ� W\SHV� ERUGHULQJ�
DORQJ�,NRURGX-(SH�(MLULQ-,MHEX�2GH�URDG� 

)LJ�� ��� 3HUFHQWDJH�PRUWDOLW\� RI� DQXUDQ� VSHFLHV� REVHUYHG� DW� GLIIHUHQW� YHJHWDWLRQ� VWUXFWXUHV�
ERUGHULQJ�DORQJ�WKH�,NRURGX-(SH�(MLULQ-,MHEX�2GH�URDG� 

 

2QDGHNR��HW�DO� �� 
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7DEOH����'HVFULSWLRQ�RI�URDG�VXUYH\HG�DQG� OLYH�DQXUDQ�VSHFLHV�UHFRUGHG�DORQJ�WKH� ,NRURGX-
(SH�(MLULQ-,MHEX�2GH�URDG 

 

)LJ�� ��� 1XPEHU� RI� OLYH� DQXUDQ� VSHFLHV� DW� WKH� GLIIHUHQW� YHJHWDWLRQ� VWUXFWXUHV� ERUGHULQJ� WKH�
,NRURGX-(SH�(MLULQ-,MHEX�2GH�URDG� 
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0HDQ�6'   ������� ������� ������� �������� �������  ��� 

YHJHWDWLRQ� VWUXFWXUHV� ERUGHULQJ� WKH� URDG� ZKLOH�
+��RFFLSLWDOLV�ZDV�WKH�OHDVW� 
 
$129$� VKRZV� WKDW� WKHUH� ZDV� QR� VLJQLILFDQW�
GLIIHUHQFH�DW�3!������EHWZHHQ�WKH�DQXUDQV�NLOOHG�
DORQJ�WKH�GLIIHUHQW�YHJHWDWLRQ�VWUXFWXUHV�ERUGHU�
LQJ� WKH� URDG� �)����� ���������7KH� JUHDWHVW� QXP- 

EHUV� RI� OLYH� DQXUDQV� ZHUH� UHFRUGHG� ZKHUH�
JUDVVODQG�WHUWLDU\� YHJHWDWLRQ� RFFXUUHG�� ZKLFK�
FRQVWLWXWHG� D� WRWDO� RI� ���� LQGLYLGXDOV� ���������
ZKLOH� WKH� OHDVW� RFFXUUHG� DW� WKH� VHFRQGDU\�
SULPDU\�YHJHWDWLRQ�� ZKLFK� KDG� ��� LQGLYLGXDOV�
�������+RZHYHU�� WKH�GLIIHUHQFHV�ZHUH�QRW�VLJ�
QLILFDQW��)����� ��������DW�3!������� 

����������������������������������,QYHVWLJDWLRQ�RQ�WKH�URDG�PRUWDOLW\�RI�DQXUDQ�VSHFLHV���� �� 
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 ',6&866,21 
2XU� SUHOLPLQDU\� GDWD� RQ� DQXUDQ� URDG-NLOOV� UH�
YHDOHG�WKDW�YHKLFXODU�WUDIILF�DFWLYLW\�KDV�D�KXJH�
HIIHFW� RQ� DQXUDQ� VXUYLYDO� DQG� GLYHUVLW\�� %H�
FDXVH� RI� LQFUHDVLQJ� KXPDQ� SRSXODWLRQ� DQG� WKH�
QHHG�RI�DGHTXDWH�WUDQVSRUWDWLRQ��FRQVWUXFWLRQ�RI�
URDGV�DUH�RIWHQ�VLWXDWHG�DORQJ� WKH�HGJH�RI�JHR�
JUDSKLF� IHDWXUHV� WKDW� SURYLGH� GLIIHUHQW� KDELWDWV�
WR� DQXUDQ� VSHFLHV�� EUHHGLQJ� DQG� IRUDJLQJ� VLWHV��
,Q�PRVW�FDVHV�� WKH�URDG�FRQVWUXFWLRQ�GLYLGHV�RU�
FXWV� KDELWDWV� LQWR� VPDOOHU� IUDJPHQWV� �'RGG� HW�
DO��� ������ ZKLFK� FDXVH� URDG-NLOO� SUREOHPV� DV�
ORQJ� DV� WKH� DQLPDOV� DUH� DFWLYH� �3XN\�� �������
7KHVH� VLWXDWLRQV� UHSUHVHQW� D� WUXH� SLFWXUH� RI�
VRXWK-ZHVWHUQ� 1LJHULD�� D� WURSLFDO� QDWLRQ� WKDW�
VXSSRUWV� D� KLJK� GLYHUVLW\� RI� DQXUDQ� SRSXODWLRQ�
�2QDGHNR� DQG� 5RGHO�� ������� +RZHYHU�� PRVW�
VXUYH\V�DUH�XQGHUHVWLPDWHG��DV� VRPH� URDG-NLOOV�
DUH� OLNHO\� WR� EH� ORVW� GXH� WR� VFDYHQJLQJ�� WRWDO�
REOLWHUDWLRQ� E\� YHKLFXODU� LPSDFW� RU� VRPH� LQGL�
YLGXDOV�PD\�GLH�RII�WKH�URDG�ZKHUH�WKH\�DUH�QRW�
VHHQ� 
 
7KH�VSDWLR-WHPSRUDO�SDWWHUQ�RI�DQXUDQ�URDG-NLOO�
LV�LQIOXHQFHG�E\�YDULRXV�IDFWRUV��RQH�RI�ZKLFK�LV�
KDELWDW� FKDUDFWHULVWLFV�� )URP� RXU� UHVXOWV�� WKH�
KLJKHVW�PRUWDOLWLHV�RFFXUUHG�DORQJ�WKH�URDG�ERU�
GHUHG� E\� JUDVVHV� DQG� WHUWLDU\� YHJHWDWLRQV� GH�
VSLWH�WKH�DEVHQFH�RI�WZR�VSHFLHV��+��RFFLSLWDOLV�
DQG� $�� VXEVLJLOODWD�� LQ� WKLV� VHFWLRQ� RI� YHJHWD�
WLRQ��7KLV�ZDV�GXH�WR�WKH�KLJK�RFFXUUHQFH�RI�3��
SXPLOLR�ZKLFK� LV� WKH�PRVW� GRPLQDQW� VSHFLHV� LQ�
WKDW� HQYLURQPHQW�� 7KH\� LQKDELW� PRVWO\� WKH�
JUDVVHV� FORVH� WR� WKH� URDGVLGH� DQG� GXULQJ� UDLQV�
�HVSHFLDOO\�DW�QLJKW���WKH\�ZHUH�REVHUYHG�FURVV�
LQJ� WKH� URDG� IUHTXHQWO\��0DQ\�RI� WKHVH� VSHFLHV�
ZHUH�NLOOHG�DV�D�UHVXOW�RI�WKHLU�KXJH�SRSXODWLRQ�
FRPSDUHG� WR� WKH� RWKHU� DQXUDQ� VSHFLHV�� 6LPLODU�
REVHUYDWLRQV� E\� $VKOH\� DQG� 5RELQVRQ� �������
DOVR� UHYHDOHG� WKDW� 5DQD� SLSHQV� URDG� NLOO� ZDV�
VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� URDGVLGH� YHJHWD�
WLRQ��$FFRUGLQJ� WR�*X�HW�DO�� ��������ZHW�JUDVV�
ODQG� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� KDELWDWV� IRU�
DPSKLELDQV�� 7KH\� REVHUYHG� WKDW� KLJK� SRSXOD�
WLRQ� GHQVLW\� DQG� IUHTXHQW� DFWLYLW\� RI� WKH� DP�
SKLELDQ� LQ� VXFK� DUHDV� FRQWULEXWH� WR� WKH� ODUJH�
QXPEHU�RI�URDG�PRUWDOLWLHV� 
 
:DWHU� LV� DQRWKHU� LPSRUWDQW� IDFWRU� DVVRFLDWHG�
ZLWK� DQXUDQ�PRYHPHQW�� 7KH� VZDPS\� HQYLURQ�
PHQW�ERUGHULQJ�WKH�URDG�KDG�WKH�VHFRQG�JUHDWHVW�
PRUWDOLW\� UDWH�� $�� UHJXODULV� KDG� WKH� KLJKHVW� 

PRUWDOLW\��IROORZHG� FORVHO\� E\�3�� SXPLOLR� WKHQ�
$��PDFXODWXV��7KLV�ILQGLQJ�DJUHHV�ZLWK�WKDW�IRU�
0HHN��������WKDW�LQ�:HVWHUQ�)UDQFH�PRVW�URDG�
NLOOV�ZHUH�UHFRUGHG�IRU� WKH�FRPPRQ�WRDG�%XIR�
EXIR� WKDW� FRQVWLWXWHG� ���� RI� DOO� PRUWDOLWLHV��
0RVW� DQXUDQ� WHPSRUDO� PRYHPHQW� SDWWHUQ� LV�
EDVHG� RQ� WKH� DYDLODELOLW\� RI� ZDWHU� PRVWO\� IRU�
EUHHGLQJ�SXUSRVHV�RU�KLEHUQDWLRQ�GXULQJ�WKH�GU\�
VHDVRQ�� 7KH� PRLVW� VZDPS\� HQYLURQPHQW� SUR�
YLGHV� DYHQXHV� IRU� VXFK� VRXJKW� KDELWDWV�� KHQFH��
WKH�KLJK�PRUWDOLWLHV�REVHUYHG� LQ� WKLV�VHFWLRQ�RI�
WKH�URDG��7KLV�SKHQRPHQRP�ZDV�GHPRVWUDWHG�LQ�
WKH� VWXGLHV� GRQH� E\� %HVKNRY� DQG� -DPHVRQ�
������� RQ� %RPELD� YDULJDWD� WKDW� DPSKLELDQ�
PRYHPHQW�ZDV�RIWHQ�DVVRFLDWHG�ZLWK�ZDWHU� 
 
,Q� WKLV� VWXG\�� LW� ZDV� UHYHDOHG� WKDW� VHFRQGDU\�
SULPDU\� YHJHWDWLRQ� ERUGHULQJ� WKH� URDG� KDG� WKH�
ORZHVW� PRUWDOLW\� UDWH� FRPSDUHG� WR� WKH� RWKHU�
YHJHWDWLRQ� VWUXFWXUHV�� WKRXJK� WKHUH�ZDV�QR�VLJ�
QLILFDQW� GLIIHUHQFH� �3!� ������ DPRQJ� WKH� VSH�
FLHV¶�PRUWDOLW\��7KLV�VKRZV�WKDW�WKH�URDG�NLOOV�RI�
DQXUDQ�VSHFLHV�DUH�UHODWLYHO\�WKH�VDPH�DORQJ�WKH�
GLIIHUHQW�YHJHWDWLRQ�VWUXFWXUHV�RZLQJ�WR�WKH�IDFW�
WKDW�WKH�HQWLUH�HQYLURQPHQW�LV�WURSLFDO�LQ�QDWXUH�
DQG�LW�KDUERXUV�D�KXJH�GLYHUVLW\�DQG�DEXQGDQFH�
RI� WKHVH� VSHFLHV�� 7KH� VHFRQGDU\�SULPDU\� YHJH�
WDWLRQ� PD\� KDYH� D� VOLJKWO\� ORZHU� PRUWDOLW\� UH�
VXOWV�VLQFH� LW� LV�D�PRUH� VWDEOH�HQYLURQPHQW�DQG�
VRPH�DQXUDQ� VSHFLHV�PD\�QRW�QHFHVVDULO\�QHHG�
WR�PLJUDWH� WR� ILQG�PRUH�VXLWDEOH�HQYLURQPHQWDO�
FRQGLWLRQV��$V�REVHUYHG�E\�0HHN���������KDEL�
WDW�W\SH�LV�RQH�RI�WKH�SDUDPHWHUV�ODUJHO\�DVVRFL�
DWHG�ZLWK�LQWHU-VSHFLILF�GLIIHUHQFHV�LQ�URDG-NLOOV�
LQFOXGLQJ� H[WHQW� RI� PRYHPHQW� DQG� SUHFLSLWD�
WLRQ���� 
 
7KHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH��3��������RI�
OLYH�FRXQWV�DPRQJ�DQXUDQ�VSHFLHV� IURP� WKH� UH�
VXOWV� RI� WKH� HQWLUH� VXUYH\� SHULRG�� 7KLV� PD\EH�
GXH� WR� WKH�GLIIHUHQFH� LQ� WKH�UHODWLYH�DEXQGDQFH�
DQG�DFWLYLW\�SDWWHUQ�RI� WKH�YDULRXV� VSHFLHV��)RU�
H[DPSOH��3��SXPLOLR�ZDV� WKH�PRVW�DEXQGDQW� LQ�
DOO� WKH� YHJHWDWLRQ� VWUXFWXUHV� ZKLFK�PD\EH� GXH�
WR� WKHLU�KLJK�DEXQGDQFH��+��RFFLSLWDOLV�ZDV� WKH�
OHDVW� DEXQGDQW�DQG� VLQFH� WKH\�DUH� VHPL-DTXDWLF�
VSHFLHV�� WKLV� PLJKW� OLPLW� WKHLU� DFWLYLWLHV� LQ� WKH�
WHUUHVWULDO�HQYLURQPHQW� 
 
:LWKLQ� WKH� VDPH� GXUDWLRQ� RI� WKH� VXUYH\� WLPH��
WKH� PRUWDOLWLHV� DQG� OLYH� FURVVLQJ� RI� GLIIHUHQW�
DQXUDQ� VSHFLHV� ZHUH� UHFRUGHG��6RPH� VSHFLHV�

2QDGHNR��HW�DO� �� 
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JUHDW� PRUWDOLWLHV� EXW� ORZ� OLYH� FRXQWV�� ZKLOH�
VRPH�KDG�ORZ�PRUWDOLWLHV�DQG�JUHDW� OLYH�FRXQWV�
�7DEOHV���DQG�����)RU�H[DPSOH��$��UHJXODULV�KDG�
���� URDG� NLOOV� DQG� ��� LQGLYLGXDOV� FURVVLQJ� WKH�
URDG� ZKLOH� 3�� SXPLOLR� KDG� ���� URDG� NLOOV� DQG�
���� OLYH�FRXQWV��2XW�RI� WKH� WRWDO� LQGLYLGXDOV�RI�
HDFK� VSHFLHV�� $�� UHJXODULV� DQG�3�� SXPLOLR� KDG�
������ DQG� ������ PRUWDOLW\� UHVSHFWLYHO\�� 7KH�
GLIIHUHQFH� LQ� WKH� SHUFHQWDJH�PRUWDOLW\� RI� WKHVH�
VSHFLHV� PLJKW� EH� GXH� WR� WKHLU� PRUSKRORJLFDO�
VWUXFWXUH� DQG� DFWLYLW\�� $�� UHJXODULV� DUH� PXFK�
ODUJHU� DQG� VORZHU� WKDQ� 3�� SXPLOLR� WKDW� DUH�
VPDOOHU� LQ� VL]H� DQG� IDVWHU�� 'HVSLWH� WKH� IHZHU�
PRYHPHQWV� RI� WKH� WRDGV� DFURVV� WKH� URDG��PRUH�
PLJKW� EH� NLOOHG� DV� D� UHVXOW� RI� ODUJH� ERG\� VL]H��
ZKLFK� FDXVHG� VORZ� PRYHPHQW�� 7KHUH� ZHUH�
PRUH� PRYHPHQWV� RI� WKH� IURJV� EXW� IHZHU� ZHUH�
NLOOHG�GXH�WR�WKHLU�VPDOOHU�VL]H�DQG�IDVWHU�PRYH�
PHQW�DFURVV�WKH�URDG��ZKLFK�UHGXFHG�WKH�ULVN�RI�
EHLQJ� NLOOHG�� 7KLV� ILQGLQJ� DJUHHV� ZLWK� PRVW�
DXWKRUV� ZKR� VWUHVVHG� WKDW� YHORFLW\� LV� DQ� LP�
SRUWDQW�IDFWRU��5RVHQ�DQG�/RZH��������6FKOXSS�
DQG� 3RGORXFN\�� ������ YDQ� /DQJHYHOGH� DQG�
-DDUVPD���������DV�PRVW�YXOQHUDEOH�VSHFLHV�DUH�
GD\-DFWLYH� DQG� VORZ�PRYLQJ� VSHFLHV��+HOV� DQG�
%XFKZDOG��������DOVR�FOHDUO\�VWDWHG�WKDW�RQH�RI�
WKH� WKUHH� PRVW� LPSRUWDQW� IDFWRUV� GHWHUPLQLQJ�
VSHFLHV� YXOQHUDELOLW\� WR� URDG� PRUWDOLW\� LV� WKH�
YHORFLW\�RI�WKH�VSHFLHV��7KLV�UHLQWHUDWHV�WKH�IDFW�
WKDW�3��SXPLOLR�LV�VPDOOHU�ZLWK�D�JUHDWHU�YHORFL�
W\� WKDQ� $�� UHJXODULV� WKDW� LV� ODUJHU�� KDYLQJ� D�
VORZHU� YHORFLW\�� 7KHUHIRUH� $�� UHJXODULV� ZLOO�
KDYH� D� JUHDWHU� PRUWDOLW\� UDWH� WKDQ� 3�� SXPLOLR��
VLQFH� LWV� YHORFLW\� UDWH� RI� FURVVLQJ� WKH� URDG� LV�
VORZHU�� 
 
&21&/86,21� $1'� 5(&200(1'$�
7,21 
,W�LV�QR�GRXEW�WKDW�WKLV�VWXG\�SURYLGHV�HYLGHQFH�
WKDW�YHKLFXODU�WUDIILF�SRVVHV�D�QHJDWLYH�HIIHFW�RQ�
DQXUDQ� SRSXODWLRQ� ZLWKLQ� WKH� WURSLFDO� UHJLRQ��
$QXUDQV� PD\EH� WKH� YHUWHEUDWH� JURXS� ZLWK� WKH�
KLJKHVW�PRUWDOLW\� RU�PRVW� LPSDFWHG�ZRUOGZLGH�
IURP�URDG�NLOOV�� 
 
,Q� WU\LQJ� WR� UHGXFH� DQXUDQ� URDG� PRUWDOLW\�� WKH�
FRQVWUXFWLRQ� RI� EDUULHUV� LQ� FRQMXQFWLRQ� ZLWK�
XQGHUSDVVHV� RU� WXQQHOV� FRXOG� VHSDUDWH� YHKLFOHV�
IURP� WKHVH�RUJDQLVPV� �&ORVH�� ������5\VHU� DQG�
*ULVVHQEDFKHU�� ������ .RE\ODU]�� ������ 3XN\��
������� ZKLFK� ZRXOG� DOORZ� WKHP� WR� WUDYHO� EH�
WZHHQ�GLIIHUHQW�KDELWDWV��7KH�SXEOLF��HVSHFLDOO\�

GULYHUV�� FRXOG� EH� HGXFDWHG� DQG� DOHUWHG� ZLWK�
DQXUDQ� FURVVLQJV� WKURXJK� WKH� SRVWLQJ� RI� URDG�
VLJQERDUGV� LQ� VSHFLDO� DUHDV�ZLWK� KLJK�GLYHUVLW\�
DQG� DEXQGDQFH� RI� DQXUDQ� SRSXODWLRQ�� 7KHVH�
SUHFDXWLRQV� FRXOG�JR� D� ORQJ�ZD\� LQ� KHOSLQJ� WR�
UHGXFH� WKH�SRSXODWLRQ�GHFOLQH�DQG�SRVVLEOH�H[�
WLQFWLRQ�RI�QRW�RQO\�VRPH�RI�WKH�DQXUDQ�VSHFLHV�
EXW�DOVR�RWKHU�ZLOGOLIH�VSHFLHV��ZKLFK�LV�D�SRVL�
WLYH�GLUHFWLRQ� LQ� WKH� FRQVHUYDWLRQ�RI� ELRORJLFDO�
GLYHUVLW\��� 
 
5()(5(1&(6 
$GDPV��/�:��DQG�*HLV��$�'����������(IIHFWV�RI�
URDGV�RQ�VPDOO�PDPPDOV��-RXUQDO�RI�$SSOLHG�
(FRORJ\���������-���� 

 
�$VKOH\��(��3��DQG�5RELQVRQ��-��7����������5RDG�
PRUWDOLW\� RI� DPSKLELDQV�� UHSWLOHV� DQG� RWKHU�
ZLOGOLIH�DORQJ�WKH�SRLQW�FDXVHZD\��/DNH�(ULH��
2QWDULR��&DQDGLDQ� )LHOG� 1DWXUDOLVW�� ���� �����
���-���� 

 
�%HQQHWW��$��)����������+DELWDW�&RUULGRUV��7KHLU�
UROH� LQ�:LOGOLIH�0DQDJHPHQW� DQG�&RQVHUYD�
WLRQ��'HSDUWPHQW� RI� &RQVHUYDWLRQ� DQG� (QYL�
URQPHQW��0HOERXUQH�$XVWUDOLD� 

 
�%HVKNRY�� 9�� $�� DQG� -DPHVRQ�� '�� /�� ��������
0RYHPHQW� DQG� DEXQGDQFH� RI� WKH� \HOORZ-
EHOOLHG�WRDG�%RPELQD�YDULHJDWD��+HUSHWRORJL�
FD��������-����� 

 
%RXOHW��0�� DQG�'DUYHDX��0�� ��������'HSUHGD�
WLRQ�RI�DUWLILFLDO�ELUG�QHVWV�DORQJ�URDGV��ULYHUV�
DQG� ODNHV� LQ� D� ERUHDO� EDOVDP� ILU��$ELHV� EDO�
VDPHD�� IRUHVW�� &DQDGLDQ� )LHOG-1DWXUDOLVW��
�������-���� 

 
&DUU�� /�:��� )DKULJ�� /�� �������� (IIHFW� RI� URDG�
WUDIILF�RQ�WZR�DPSKLELDQ�VSHFLHV�RI�GLIIHULQJ�
YDJLOLW\��&RQVHUYDWLRQ�%LRORJ\��������������-
����� 

 
&ODUN��*��3���:KLWH��3��&��DQG�+DUULV��6����������
(IIHFWV�RI�URDGV�RQ�EDGJHU�0HOHV�PHOHV�SRS�
XODWLRQ� LQ� VRXWK-ZHVW� (QJODQG�� %LRORJLFDO�
&RQVHUYDWLRQ���������-����� 

 
&ORVH�� ,�� �������� &RQVHUYDWLRQ� %ULHIV�� )URJ�
WXQQHO��)RUHVW�DQG�%LUG���������� 

 
&RHOKR�� ,�� 3��� 7HL[HLUD�� )�� =��� &RORPER�� 3���
&RHOKR��3�9�$��DQG�.LQGHO��$�� ��������$QX- 

����������������������������������,QYHVWLJDWLRQ�RQ�WKH�URDG�PRUWDOLW\�RI�DQXUDQ�VSHFLHV���� �� 
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UDQ� URDG-NLOOV� QHLJKERULQJ� D� SHUL-XUEDQ� UH�
VHUYH�LQ�WKH�$WODQWLF�)RUHVW��%UD]LO��-RXUQDO�RI�
(QYLURQPHQWDO�0DQDJHPHQW���������-��� 
 

GH0D\QDGLHU�� 3�*�� DQG� +XQWHU��0�� /�� ��������
5RDG� HIIHFWV� RQ� DPSKLELDQ� PRYHPHQWV� LQ� D�
IRUHVWHG� ODQGVFDSH�� 1DWXUDO� $UHDV� -RXUQDO��
������–��� 

 
'RGG��.��&���%DUDFKLYLFK��:��-��DQG�6PLWK��/��
/����������(IIHFWLYHQHVV�RI�D�EDUULHU�ZDOO�DQG�
FXOYHUWV� LQ� UHGXFLQJ� ZLOGOLIH� PRUWDOLW\� RQ� D�
KHDYLO\�WUDYHOOHG�KLJKZD\�LQ�)ORULGD��%LRORJ�
LFDO�&RQVHUYDWLRQ����������-���� 

 
)DKULJ��/���3HGODU��-��+���3RSH��6��(���7D\ORU��3��
'�� DQG� :DJHU�� -�� )�� �������� (IIHFW� RI� URDG�
WUDIILF�RQ�DPSKLELDQ�GHQVLW\��%LRORJLFDO�&RQ�
VHUYDWLRQ���������-���� 

 
*X��+���'DL��4���:DQJ��4�DQG�:DQJ��<����������
)DFWRUV�FRQWULEXWLQJ� WR�DPSKLELDQ� URDG�PRU�
WDOLW\� LQ� D� ZHWODQG��&XUUHQW� =RRORJ\�� �������
���-���� 

 
+D[WRQ��7����������5RDG�PRUWDOLW\�RI�VQDSSLQJ�
WXUWOHV��&KHO\GUD�VHUSHQWLQD��LQ�FHQWUDO�2QWDU�
LR�GXULQJ�WKHLU�QHVWLQJ�SHULRG��&DQDGLDQ�)LHOG
-1DWXUDOLVW����������–���� 

 
+HOV��7�� DQG�%XFKZDOG��(�� ��������7KH�HIIHFWV�
RI� URDG� NLOOV� RQ� DPSKLELDQ� SRSXODWLRQ��%LR�
ORJLFDO�&RQVHUYDWLRQ���������-���� 

 
+ROGJDWH�� 0�� :�� �������� 3UHIDFH�� 3S���� ,Q�
7�(�6�/DQJWRQ��(G���$PSKLELDQV�DQG�5RDGV��
3URFHHGLQJV�RI�WKH�7RDG�7XQQHO�&RQIHUHQFH��
5HQGVEXUJ�� )HGHUDO� 5HSXEOLF� RI� *HUPDQ\��
$&2�3RO\PHU�3URGXFWV�/WG���6KHIIRUG��8�.� 

 
.ODXEHU��/��0����������6WXGLHV�RI�UHSWLOH�OLIH�LQ�
WKH� DULG� VRXWKZHVW�� 3DUW� ��� 1LJKW� FROOHFWLQJ�
RQ�WKH�GHVHUW�ZLWK�HFRORJLFDO�VWDWLVWLFV��%XOOH�
WLQ� RI� WKH� =RRORJLFDO� 6RFLHW\� RI� 6DQ� 'LHJR��
�����-�� 

 
.RE\ODU]�� %�� �������� 7KH� HIIHFW� RI� URDG� W\SH�
DQG� WUDIILF� LQWHQVLW\�RQ�DPSKLELDQ�URDG�PRU�
WDOLW\��-RXUQDO�RI�6HUYLFH�/HDUQLQJ�LQ�&RQVHU�
YDWLRQ�%LRORJ\������-��� 

 
0D]HUROOH��0��-����������$PSKLELDQ�URDG�PRU- 

WDOLW\�LQ�UHVSRQVH�WR�QLJKWO\�YDULDWLRQV�LQ�WUDI�
ILF�LQWHQVLW\��+HUSHWRORJLFD��������-��� 
 

0D]HUROOH�� 0�� -��� +XRW�� 0�� DQG� *UDYHO�� 0��
��������%HKDYLRXU�RI�DPSKLELDQV�RQ�WKH�URDG�
LQ� UHVSRQVH� WR�FDU� WUDIILF��+HUSHWRORJLFD������
���-���� 

 
0HHN�� 5�� �������� 3DWWHUQV� RI� DPSKLELDQ� URDG-
NLOOV� LQ� WKH� 9HQGpH� 5HJLRQ� RI� :HVWHUQ�
)UDQFH��+HUSHWRORJLFDO�-RXUQDO��������–��� 

 
2QDGHNR��$�%��DQG�5RGHO��0��2����������$QX�
UDQ� VXUYH\V� RI� VRXWK-ZHVWHUQ� 1LJHULD�� 6DOD�
PDQGUD�������-��� 

 
3XN\�� 0�� �������� $PSKLELDQ� PLWLJDWLRQ�
PHDVXUHV� LQ�&HQWUDO-(XURSH�� ,Q� ,UZLQ��/��&���
*DUUHWW��3��DQG�0F'HUPRWW��.��3���HGV��������
3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH�
RQ� (FRORJ\� DQG� 7UDQVSRUWDWLRQ�� 7KH� &HQWHU�
IRU�7UDQVSRUWDWLRQ�DQG�WKH�(QYLURQPHQW��5D�
OHLJK�� 1RUWK� &DUROLQD� ���-��� $XJXVW�� ������
/DNH�3ODFLG��1HZ�<RUN���SS�����-���� 

 
5RVHQ��3�&��DQG�/RZH��&��+����������+LJKZD\�
PRUWDOLW\� RI� VQDNHV� LQ� WKH�6RQRUDQ�GHVHUW� RI�
6RXWKHUQ� $UL]RQD�� %LRORJLFDO� &RQVHUYDWLRQ��
�������-���� 

 
5\VHU��-��DQG�*URVVHQEDFKHU��.����������$�VXU�
YH\� RI� DPSKLELDQ� SUHVHUYDWLRQ� DW� URDGV� LQ�
6ZLW]HUODQG�� ,Q�/DQJWRQ��7��(�� 6�� �HG���$P�
SKLELDQV� DQG�5RDGV��$&2�3ROLPHU� 3URGXFWV�
/WG���/RQGRQ���-��� 

 
6FKOXSS��,��DQG�3RGORXFN\��5����������&KDQJHV�
LQ� EUHHGLQJ� VLWH� ILGHOLW\� –� D� FRPELQHG� VWXG\�
RI�FRQVHUYDWLRQ�DQG�EHKDYLRU�LQ�WKH�FRPPRQ�
WRDG�%XIR�EXIR��%LRORJLFDO�&RQVHUYDWLRQ������
���–���� 

 
7URPEXODN�� 6�� &��� )ULVVHOO�� &�� $��� �������� 5H�
YLHZ�RI�HFRORJLFDO�HIIHFWV�RI�URDGV�RQ�WHUUHV�
WULDO� DQG� DTXDWLF� FRPPXQLWLHV��&RQVHUYDWLRQ�
%LRORJ\��������–��� 

 
7XUWOH�� 6�� /�� �������� (PEU\RQLF� VXUYLYRXUVKLS�
RI�WKH�VSRWWHG�VDODPDQGHU�$PE\VWRPD�PDFX�
ODWXP�LQ�URDGVLGH�DQG�ZRRGODQG�YHUQDO�SRROV�
LQ� 6RXWKHDVWHUQ� 1HZ� +DPSVKLUH�� -RXUQDO� RI�
+HUSHWRORJ\��������-��� 

2QDGHNR��HW�DO� �� 
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YDQ� /DQJHYHOGH�� )� DQG� -DDUVPD�� &�� )�� ��������
+DELWDW� IUDJPHQWDWLRQ�� WKH� UROH� RI� PLQRU�
URDGV� DQG� WKHLU� WUDYDUVDOLW\�� ,Q�� &DQWHUV�� .��
�(G��� +DELWDW� )UDJPHQWDWLRQ� DQG� ,QIUDVWUXF�
WXUH��3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�&RQIHU- 

 

HQFH� RQ� +DELWDW� )UDJPHQWDWLRQ�� ,QIUDVWUXFWXUH�
DQG� WKH� 5ROH� RI� (FRORJLFDO� (QJLQHHULQJ�� 6HS�
WHPEHU� ������ 7KH� 1HWKHUODQGV�� 0LQLVWU\� RI�
7UDQVSRUW�� 3XEOLF� :RUNV� DQG� :DWHU� 0DQDJH�
PHQW��7KH�1HWKHUODQGV��SS�����-���� 

$33(1',;�, 

6WDWLVWLFDO�DQDO\VLV�RI�GLIIHUHQW�YHJHWDWLRQ�ZLWK�DQXUDQV�PRUWDOLWLHV 
 

 
 

 
 
3RVW +RF 7HVWV 
 

 
 

'HVFULSWLYHV 
6SHFLHV               

  

1 0HDQ 6WG��'HYLDWLRQ 6WG��(UURU 

����&RQILGHQFH�,QWHUYDO� 
IRU�0HDQ 

0LQLPXP 0D[LPXP   /RZHU�%RXQG 8SSHU�%RXQG 
� � ������� �������� ������� ������ ������� ���� ����� 
� � ������� �������� �������� ������ ������� ��� ����� 
� � ������� �������� �������� ������ ������� ���� ����� 
7RWDO �� ������� �������� ������� ������� ������� ��� ����� 

$129$ 

6SHFLHV           
  6XP�RI�6TXDUHV GI 0HDQ�6TXDUH ) 6LJ� 
%HWZHHQ�*URXSV ������� � ������� ���� ���� 
:LWKLQ�*URXSV ��������� �� �������     
7RWDO ��������� ��       

0XOWLSOH�&RPSDULVRQV 

'HSHQGHQW�9DULDEOH��6SHFLHV         

  

�,��YHJHWDWLRQ �-��YHJHWDWLRQ 
0HDQ�'LIIHUHQFH� 
�,--� 6WG��(UURU 6LJ� 

����&RQILGHQFH�,QWHUYDO 

  /RZHU�%RXQG 8SSHU�%RXQG 

/6' � � -�������� �������� ���� -������� ������� 

� -�������� �������� ���� -������� ������� 

� � �������� �������� ���� -������� ������� 

� ������� �������� ���� -������� ������� 

� � �������� �������� ���� -������� ������� 

� -������� �������� ���� -������� ������� 

����������������������������������,QYHVWLJDWLRQ�RQ�WKH�URDG�PRUWDOLW\�RI�DQXUDQ�VSHFLHV���� �� 
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6WDWLVWLFDO�DQDO\VLV�RI�GLIIHUHQW�YHJHWDWLRQ�ZLWK�OLYH�DQXUDQV�FURVVLQJ� 

 

 
 

 
 
 
3RVW +RF 7HVWV 
 

 

$129$ 
VSHFLHV           
  6XP�RI�6TXDUHV 'I 0HDQ�6TXDUH ) 6LJ� 
%HWZHHQ�*URXSV �������� � ������� ���� ���� 

:LWKLQ�*URXSV ��������� �� ��������     
7RWDO ��������� ��       

0XOWLSOH�&RPSDULVRQV 

'HSHQGHQW�9DULDEOH��6SHFLHV         

  
�,��YHJH�
WDWLRQ 

�-��YHJHWD�
WLRQ 0HDQ�'LIIHUHQFH��,--� 6WG��(UURU 6LJ� 

����&RQILGHQFH�,QWHUYDO 
  /RZHU�%RXQG 8SSHU�%RXQG 
/6' � � -�������� �������� ���� -������� ������� 

� -�������� �������� ���� -������� ������� 
� � �������� �������� ���� -������� ������� 

� ������� �������� ���� -������� ������� 

� � �������� �������� ���� -������� ������� 

� -������� �������� ���� -������� ������� 

'HVFULSWLYHV 

6SHFLHV               

 

1 0HDQ 6WG��'HYLDWLRQ 6WG��(UURU 

����&RQILGHQFH�,QWHUYDO�IRU�
0HDQ 

0LQLPXP 0D[LPXP   /RZHU�%RXQG 8SSHU�%RXQG 

� � ������� �������� ������� ����� ������� ���� ����� 
� � ������� �������� �������� -������� �������� ���� ������ 
� � ������� �������� �������� ������ ������� ����� ����� 
7RWDO �� ������� �������� ������� ������� ������� ���� ������ 

2QDGHNR��HW�DO� �� 


