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$KPDG� 5�� 	 0DWRUL� $� ������ 1RYHPEHU�� 3ULRULWL]LQJ WKH FULWHULD IRU XUEDQ
JUHHQ VSDFH XVLQJ $+3�0XOWLSOH FULWHULD GHFLVLRQ PRGHO� ,Q 1RQH�

$LQ\� &� ������� /DQGVFDSH 'HVLJQ IRU 6XVWDLQDEOH :DWHUIURQW &RPPXQLW\�
-$,/&'� ��

$OYHV� 6�� $VSLQDOO� 3� $�� 7KRPSVRQ� &� :�� 6XJL\DPD� 7�� %ULFH� 5�� 	 9LF�
NHUV� $� ������� 3UHIHUHQFHV RI ROGHU SHRSOH IRU HQYLURQPHQWDO DWWULEX�
WHV RI ORFDO SDUNV� )DFLOLWLHV�

$PDQGD� 7� $� ������� 6WUDWHJL SHQJHPEDQJDQ SDULZLVDWD GL NRWD SDUHSDUH
ROHK GLQDV RODKUDJD SHPXGD GDQ SDULZLVDWD NRWD SDUHSDUH �8QSXEOL�
VKHG GRFWRUDO GLVVHUWDWLRQ�� 8QLYHUVLWDV +DVDQXGGLQ�

$QGL� <�� 7ULVXWRPR� 6�� 	 $OL� 0� ������ 2FWREHU�� 0RGHO UHNODPDVL SDQ�
WDL VHFDUD EHUNHODQMXWDQ NDVXV � 3DQWDL NRWD PDNDVVDU� 7$7$/2.$�
������ ���� GRL� ���������WDWDORND�������������

$SSOHWRQ� -� ������� 7KH H[SHULHQFH RI ODQGVFDSH� :LOH\ &KLFKHVWHU�
$UQEHUJHU� $�� $OOH[� %�� (GHU� 5�� (EHQEHUJHU� 0�� :DQND� $�� .ROODQG� )��

« +XWWHU� +��3� ������� (OGHUO\ UHVLGHQW¶V XVHV RI DQG SUHIHUHQFHV
IRU XUEDQ JUHHQ VSDFHV GXULQJ KHDW SHULRGV� 8UEDQ )RUHVWU\ 	 8UEDQ
*UHHQLQJ� ��� ���±���� GRL� ��������M�XIXJ������������

$UQEHUJHU� $�� 	 (GHU� 5� ������� $UH XUEDQ YLVLWRUV¶ JHQHUDO SUHIHUHQFHV IRU
JUHHQ�VSDFHV VLPLODU WR WKHLU SUHIHUHQFHV ZKHQ VHHNLQJ VWUHVV UHOLHI"
8UEDQ )RUHVWU\ 	 8UEDQ*UHHQLQJ� ������ ���±���� GRL� ��������M�XIXJ
������������

%HFNHUV� 5�� 9DQ GHU 9RRUGW� 7�� 	 'HZXOI� *� ������� /HDUQLQJ VSDFH SUHIH�
UHQFHV RI KLJKHU HGXFDWLRQ VWXGHQWV� %XLOGLQJ DQG (QYLURQPHQW� ����
���±����

%HOOL]]L� 0� *�� )RUFLQLWL� &�� 	 0D]]XOOD� *� ������� $ VWDWHG SUHIHUHQFH VX�
UYH\ IRU HYDOXDWLQJ \RXQJ SHGHVWULDQV¶ SUHIHUHQFHV RQ ZDONZD\V� 6XV�
WDLQDELOLW\� ������� ������

%SV .RWD 3DUHSDUH� ������� .RWD 3DUHSDUH GDODP $QJND 3DUHSDUH 0X�
QLFLSDOLW\ LQ )LJXUHV ����� %DGDQ 3XVDW 6WDWLVWLN .RWD 3DUHSDUH�
�������������������������

%UHHQ� $�� 	 5LJE\� '� ������� :DWHUIURQWV� &LWLHV UHFODLP WKHLU HGJH�
0F*UDZ�+LOO &RPSDQLHV�

���



%URZQ� 7� -�� .DSODQ� 5�� 4XDGHUHU� *�� HW DO� ������� %H\RQG DFFHVVLELOLW\�
3UHIHUHQFH IRU QDWXUDO DUHDV� 7KHUDSHXWLF UHFUHDWLRQ MRXUQDO� ��� ���±
����

%XQJLQ� 3� '� +� %�� 6RV� 6�� HW DO� ������� 0HWRGRORJL SHQHOLWLDQ NXDQWLWDWLI�
(GLVL NHGXD� .HQFDQD�

&DK\DQLQJW\DV� 0XWLD $\X GDQ .XVXPD� +� (� ������� 3UHIHUHQVL PDV\DUD�
NDW WHUKDGDS UXDQJ NRWD VHEDJDL WHPSDW UHODNVDVL� 58$6 �5HYLHZ RI
8UEDQLVP DQG $UFKLWHFWXUDO 6WXGLHV�� ������ �±���

&DL� +� ������� 7KHRU\ DQG GHVLJQ RI XUEDQ ZDWHUIURQW SXEOLF VSDFHV� 5HGH�
VLJQLQJ WKH 4LQJVKDQ /DNH ZDWHUIURQW� +XDQJVKL &LW\� &KLQD �0�/�$���
8QLYHUVLW\ RI *XHOSK �&DQDGD�� $QQ $UERU�

&DPSDJQDUR� 7�� 9HFFKLDWR� '�� $UQEHUJHU� $�� &HOHJDWR� 5�� 'D 5H� 5�� 5L�
]]HWWR� 5�� « &DWWDQHR� '� ������ -XQH�� *HQHUDO� VWUHVV UHOLHI DQG
SHUFHLYHG VDIHW\ SUHIHUHQFHV IRU JUHHQ VSDFHV LQ WKH KLVWRULF FLW\ RI
3DGXD �,WDO\�� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� ������� GRL�
��������M�XIXJ������������

&DUPRQD� 0�� +HDWK� 7�� 2F� 7�� 	 7LHVGHOO� 6� ������� 3XEOLF 6SDFH±8UEDQ
VSDFH� WKH GLPHQWLRQ RI XUEDQ GHVLJQ� (GLVL� �� ����

&DUU� 6�� 6WHSKHQ� &�� )UDQFLV� 0�� 5LYOLQ� /� *�� 	 6WRQH� $� 0� ������� 3XEOLF
VSDFH� &DPEULGJH 8QLYHUVLW\ 3UHVV�

&HUYDQWHV� 2�� (VSHMHO� ,�� $UHOODQR� (�� 	 'HOKXPHDX� 6� ������� 8VHUV¶ SHU�
FHSWLRQ DV D WRRO WR LPSURYH XUEDQ EHDFK SODQQLQJ DQG PDQDJHPHQW�
(QYLURQPHQWDO 0DQDJHPHQW� ������ ���±����

&UHVZHOO� -� :�� 	 3RWK� &� 1� ������� 4XDOLWDWLYH LQTXLU\ DQG UHVHDUFK
GHVLJQ� &KRRVLQJ DPRQJ ILYH DSSURDFKHV� 6DJH SXEOLFDWLRQV�

'DXZDQL� .� 1� ������� 3(1*$58+ 3(58%$+$1 ,./,0� 7$7$*81$
/$+$1� '$1 3(1*$0%,/$1 $,57$1$+ 7(5+$'$3 .21',6, $,5�
7$1$+ .27$ 3$5(3$5(� IDNXOWDV LOPX GDQ WHNQRORJL NHEXPLDQ LQ�
VWLWXW WHNQRORJL EDQGXQJ� GRL� ���������5*��������������

'DYLGRZLFK� '� 0� ������� $VVHVVPHQW RI UHFUHDWLRQ VSDFH DORQJ WKH +X�
GVRQ ULYHU ZDWHUIURQW LQ -HUVH\ &LW\� 1- �'HSDUWPHQW RI +XPDQLWLHV DQG
6RFLDO 6FLHQFHV�� 1HZ -HUVH\ ,QVWLWXWH RI 7HFKQRORJ\� 1HZ -HUVH\�

'HY\ 6DQGUD� ������� 3UHIHUHQVL 0DV\DUDNDW 7HUKDGDS .HWHUVHGLDDQ 7DPDQ
.RWD GL .RWD 3HNDQEDUX�3URSLQVL 5LDX �8QSXEOLVKHG GRFWRUDO GLVVHUWD�
WLRQ�� 6HNRODK 3DVFDVDUMDQD ,QVWLWXW 3HUWDQLDQ %RJRU� %RJRU�

'RQJ� /� ������� :DWHUIURQW GHYHORSPHQW� $ FDVH VWXG\ RI GDOLDQ� FKLQD
�8QSXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 8QLYHUVLW\ RI :DWHUORR�
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'ZLSXWUD� ,� '�� 	 $UGLDQL� 1� $� ������� 3UHIHUHQVL PDV\DUDNDW GDODP PHPL�
OLK NDUDNWHULVWLN WDPDQ NRWD EHUGDVDUNDQ PRWLYDVL NHJLDWDQ� 3URVLGLQJ
7HPX ,OPLDK ,3/%,� �� ���±����

(OGHHE� 6� 6�� *DOLO� 5� $�� 	 6DUKDQ� $� (� ������� $ VXVWDLQDELOLW\ DVVHVV�
PHQW IUDPHZRUN IRU ZDWHUIURQW FRPPXQLWLHV� 5HQHZDEOH (QHUJ\ DQG
6XVWDLQDEOH 'HYHORSPHQW� ����� ���±����

)DQL $SULDQL� ������� 3HUVHSVL �� RUDQJ PDV\DUDNDW NRWD SDUHSDUH WHUKDGDS
PRQXPHQ SDWXQJ FLQWD VHMDWL KDELELH DLQXQ VHEDJDL LFRQ NRWD SDUHSD�
UH GDODP NDLWDQQ\D GHQJDQ SHQJHPEDQJDQ SDULZLVDWD NRWD SDUHSDUH
�6.5,36,�� 81,9(56,7$6 1(*(5, 0$.$66$5�

)+8+� 	 $VSDQ� =� ������ $SULO�� 7LQMDXDQ \XULGLV L]LQ UHNODPDVL SDQWDL
PDNDVVDU GDODP PHJD SUR\HN FHQWUH SRLQW RI LQGRQHVLD� %LQD +XNXP
/LQJNXQJDQ� ����� ���±���� GRL� ���������MEKO�Y�Q����

*DR� 7�� /LDQJ� +�� &KHQ� <�� 	 4LX� /� ������� &RPSDULVRQV RI /DQGVFDSH
3UHIHUHQFHV WKURXJK 7KUHH 'LIIHUHQW 3HUFHSWXDO $SSURDFKHV� ,QWHUQD�
WLRQDO -RXUQDO RI (QYLURQPHQWDO 5HVHDUFK DQG 3XEOLF +HDOWK� �������
GRL� ��������LMHUSK��������

*LEVRQ� -� -� ������� 7KH HFRORJLFDO DSSURDFK WR YLVXDO SHUFHSWLRQ� &ODVVLF
HGLWLRQ� 3V\FKRORJ\ 3UHVV�

*RQL� $�� 5DXI� $�� 	 $VEDU� 0� ������ 'HFHPEHU�� $QDOLVLV SHUXEDKDQ JDULV
SDQWDL GDQ VWUDWHJL SHQJHORODDQQ\D GL SDQWDL EDUDW VXODZHVL VHODWDQ�
-2851$/ 2) ,1'21(6,$1 7523,&$/ ),6+(5,(6 �-2,17�),6+�
� -XUQDO $NXDNXOWXU� 7HNQRORJL 'DQ 0DQDMHPHQ 3HULNDQDQ 7DQJNDS�
,OPX .HODXWDQ� ����� ��±��� GRL� ���������MRLQW�ILVK�Y�L����

*RRGZLQ� 5� )� ������� 5HGHYHORSLQJ GHWHULRUDWHG XUEDQ ZDWHUIURQWV� 7KH
HIIHFWLYHQHVV RI 86 FRDVWDO PDQDJHPHQW SURJUDPV� &RDVWDO 0DQDJH�
PHQW� �������� ���±����

*RUGRQ� '� /� ������� 3ODQQLQJ� GHVLJQ DQG PDQDJLQJ FKDQJH LQ XUEDQ
ZDWHUIURQW UHGHYHORSPHQW� 7KH 7RZQ 3ODQQLQJ 5HYLHZ� ���±����

*ULOOL� *�� 0RKDQ� *�� 	 &XUWLV� -� ������� 3XEOLF SDUN DWWULEXWHV� SDUN YLVLWV�
DQG DVVRFLDWHG KHDOWK VWDWXV� /DQGVFDSH DQG XUEDQ SODQQLQJ� ����
�������

*URDW� /� 1�� 	 :DQJ� '� ������� $UFKLWHFWXUDO UHVHDUFK PHWKRGV� -RKQ
:LOH\ 	 6RQV�

+DGDYL� 6�� .DSODQ� 5�� 	 +XQWHU� 0� &� 5� ������� (QYLURQPHQWDO DIIR�
UGDQFHV� $ SUDFWLFDO DSSURDFK IRU GHVLJQ RI QHDUE\ RXWGRRU VHWWLQJV LQ
XUEDQ UHVLGHQWLDO DUHDV� /DQGVFDSH DQG XUEDQ SODQQLQJ� ���� ��±���
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+DUVRQR� .�� $UVDQGULH� <�� 	 6HWLDZDQ� :� ������� ,GHQWLILNDVL NHQ\DPDQDQ
SHMDODQ NDNL GL FLW\ ZDON MDODQ VODPHW UL\DGL VXUDNDUWD� 6LQHNWLND� -XUQDO
$UVLWHNWXU � ������ ��±���

+DUWR\R� +�� HW DO� ������� .ULWHULD UXDQJ SXEOLN .DOLMRGR SHQGXNXQJ DNVHVL�
ELOLWDV GDQ SHQLQJNDWDQ DNWLYLWDV�

+HUPLGD� 0� $�� &DEUHUD�-DUD� 1�� 2VRULR� 3�� 	 &DEUHUD� 6� ������� 0HWKR�
GRORJ\ IRU WKH DVVHVVPHQW RI FRQQHFWLYLW\ DQG FRPIRUW RI XUEDQ ULYHUV�
&LWLHV �/RQGRQ� (QJODQG�� ��� �������

+LQGHUVDK� +�� $V\LDZDWL� <�� 	 6\LGGDWXO $NOL\DK� /� ������� 6WUDWHJL 3HQJH�
ORODDQ :LOD\DK 3HVLVLU 0XDUDJHPERQJ VHFDUD ,VODPL GDQ %HUNHODQMXW�
DQ� ,Q 6HPLQDU 1DVLRQDO 7DWD 5XDQJ GDQ 6SDFH��� -DODQ 6DQJDODQJLW�
7HPEDX�3HQDWLK� 'HQSDVDU� %DOL�

+RX� '� ������� 8UEDQ ZDWHUIURQW ODQGVFDSH SODQQLQJ�
+R\OH� %� ������� /DPX� :DWHUIURQW UHYLWDOL]DWLRQ LQ DQ (DVW $IULFDQ SRUW�FLW\�

&LWLHV �/RQGRQ� (QJODQG�� ������ ���±����
+UDGLORYi� ,�� HW DO� ������� ,QIOXHQFH RI XUEDQ ZDWHUIURQW DSSHDUDQFH RQ

SXEOLF VSDFH IXQFWLRQV� $FWD 8QLYHUVLWDWLV $JULFXOWXUDH HW 6LOYLFXOWXUDH
0HQGHOLDQDH %UXQHQVLV� ������ ���±����

+XVVHLQ� 5� ������� 6XVWDLQDEOH XUEDQ ZDWHUIURQWV XVLQJ VXVWDLQDELOLW\ DV�
VHVVPHQW UDWLQJ V\VWHP� ,QWHUQDWLRQDO -RXUQDO RI $UFKLWHFWXUDO DQG (Q�
YLURQPHQWDO (QJLQHHULQJ� ����� ���±����

+ZDQJ� <� +�� <XH� =� (� -�� /LQJ� 6� .�� 	 7DQ� +� +� 9� ������� ,W¶V RN
WR EH ZLOGHU� 3UHIHUHQFH IRU QDWXUDO JURZWK LQ XUEDQ JUHHQ VSDFHV LQ
D WURSLFDO FLW\� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� ���±���� GRL�
��������M�XIXJ������������

-DKDQL� $�� 	 6DIIDULKD� 0� ������� $HVWKHWLF SUHIHUHQFH DQG PHQWDO UHVWR�
UDWLRQ SUHGLFWLRQ LQ XUEDQ SDUNV� DQ DSSOLFDWLRQ RI HQYLURQPHQWDO PR�
GHOLQJ DSSURDFK� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� �������

-XQDLG� ,�� 	 +DQDIL� +� ������ $XJXVW�� ,NRQ KDELELH�DLQXQ� VWUDWHJL LQRYDWLI
GDODPPHQJHPEDQJNDQ SDULZLVDWD GL NRWD SDUHSDUH� VXODZHVL VHODWDQ�
-XUQDO 0DVWHU 3DULZLVDWD �-803$�� GRL� ���������-803$������Y��
�L���S��

.DSODQ� 6� ������� 3HUFHSWLRQ DQG ODQGVFDSH� 3HUFHSWLRQV DQG PLVSHUFHS�
WLRQV� ,Q 2XU QDWLRQDO ODQGVFDSH� $ FRQIHUHQFH RQ DSSOLHG WHFKQLTXHV
IRU DQDO\VLV DQG PDQDJHPHQW RI WKH YLVXDO UHVRXUFHV� 86'$ VHUYLFH
UHSRUW 36:����

.HDWLQJ� '�� .UXPKRO]� 1�� 	 :LHODQG� $� 0� ������� &OHYHODQG¶V ODNHIURQW�

���



,WV GHYHORSPHQW DQG SODQQLQJ� -RXUQDO RI 3ODQQLQJ +LVWRU\� ����� ���±
����

.KRILIDK� .� ������� $QDOLVLV NDUDNWHULVWLN GDQ SHQJHPEDQJDQ IDVLOLWDV SH�
GHVWULDQ GL NDEXSDWHQ SDVXUXDQ �VWXGL UXDV MDODQ NHFDPDWDQ SXUZRVDUL
NDEXSDWHQ SDVXUXDQ�� -851$/ .216758.6,� �����

.LP� +� -� ������� 5HVHDUFKLQJ ,QGRRU 3XEOLF 6SDFH $WWULEXWHV� (QKDQ�
FLQJ WKH ,QWHUDFWLRQ EHWZHHQ 2OGHU $GXOWV DQG &KLOGUHQ �8QSXEOLVKHG
GRFWRUDO GLVVHUWDWLRQ�� 1RUWK &DUROLQD 6WDWH 8QLYHUVLW\� $QQ $UERU�

.QR[� 3�� 	 3LQFK� 6� ������� 8UEDQ VRFLDO JHRJUDSK\� $Q LQWURGXFWLRQ�
5RXWOHGJH�

/D 5RVD� '�� 7DNDWRUL� &�� 6KLPL]X� +�� 	 3ULYLWHUD� 5� ������� $ SODQQLQJ
IUDPHZRUN WR HYDOXDWH GHPDQGV DQG SUHIHUHQFHV E\ GLIIHUHQW VRFLDO
JURXSV IRU DFFHVVLELOLW\ WR XUEDQ JUHHQVSDFHV� 6XVWDLQDEOH &LWLHV DQG
6RFLHW\� ��� ���±���� GRL� ��������M�VFV������������

/LV� $�� 	 ,ZDQNRZVNL� 3� ������ )HEUXDU\�� :KHUH GR ZH ZDQW WR VHH RWKHU
SHRSOH ZKLOH UHOD[LQJ LQ D FLW\ SDUN" YLVXDO UHODWLRQVKLSV ZLWK SDUN XVHUV
DQG WKHLU LPSDFW RQ SUHIHUHQFHV� VDIHW\ DQG SULYDF\� -RXUQDO RI (QYLUR�
QPHQWDO 3V\FKRORJ\� ��� ������� GRL� ��������M�MHQYS������������

/LX� 6�� /DL� 6��4�� /LX� &�� 	 -LDQJ� /� ������� :KDW LQIOXHQFHG WKH YLWDOLW\ RI
WKH ZDWHUIURQW RSHQ VSDFH" D FDVH VWXG\ RI KXDQJSX ULYHU LQ VKDQJKDL�
FKLQD� &LWLHV� ���� �������

/XDQ� ;� ������� 8UEDQ :DWHUIURQW 5HYLWDOL]DWLRQ DQG 2SHQ 6SDFH� $ &DVH
RI 5H]RQLQJ :DWHUIURQW RI <RQJ 5LYHU LQ 1DQQLQJ� &KLQD �8QSXEOLVKHG
GRFWRUDO GLVVHUWDWLRQ�� 7XIWV 8QLYHUVLW\� $QQ $UERU�

/XR� 3�� 0LDR� <�� 	 =KDR� -� ������� (IIHFWV RI DXGLWRU\�YLVXDO FRPEL�
QDWLRQV RQ VWXGHQWV¶ SHUFHLYHG VDIHW\ RI XUEDQ JUHHQ VSDFHV GXULQJ
WKH HYHQLQJ� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� ������� GRL�
��������M�XIXJ������������

/\QFK� .� ������� *RRG FLW\ IRUP� 0,7 SUHVV�
0D� %�� +DXHU� 5� -�� 	 ;X� &� ������� (IIHFWV RI GHVLJQ SURSRUWLRQ DQG

GLVWULEXWLRQ RI FRORU LQ XUEDQ DQG VXEXUEDQ JUHHQ VSDFH SODQQLQJ WR
YLVXDO DHVWKHWLFV TXDOLW\� )RUHVWV� ������ ����

0D� ;�� HW DO� ������� $VVHVVLQJ UHVLGHQWV¶ SHUFHSWLRQV RI ZDWHUIURQW ODQ�
GVFDSHV LQ ODV FROLQDV XUEDQ FHQWHU� LUYLQJ� WH[DV �8QSXEOLVKHG GRFWR�
UDO GLVVHUWDWLRQ��

0DGXUHLUD� +�� 1XQHV� )�� 2OLYHLUD� -�� 	 0DGXUHLUD� 7� ������ )HEUXDU\��
3UHIHUHQFHV IRU 8UEDQ *UHHQ 6SDFH &KDUDFWHULVWLFV� $ &RPSDUDWLYH

���



6WXG\ LQ 7KUHH 3RUWXJXHVH &LWLHV� (QYLURQPHQWV� ����� ��� GRL� ��
������HQYLURQPHQWV�������

0HKWD� 9� ������� (YDOXDWLQJ SXEOLF VSDFH� -RXUQDO RI 8UEDQ GHVLJQ� ������
��±���

0RUHWWL� 0� ������� 9DORULVDWLRQ RI ZDWHUIURQWV DQG ZDWHUZD\V IRU VXVWDLQDEOH
GHYHORSPHQW� ,Q ,QWHUQDWLRQDO VFLHQWLILF FRQIHUHQFH DERXW SROWYD ULYHU�
XNUDLQH� QRYHPEHU ��WK ��WK�

0XK� 6DLQDO 6� ������� 5HYLWDOLVDVL NHEXQ UD\D MRPSLH GDODP PHQLQJNDWN�
DQ PLQDW ZLVDWD PDV\DUDNDW �6.5,36,�� ,QVWLWX $JDPD ,VODP 1HJHUL�
3DUHSDUH�

0XOOLQ� -�� .RWYDO� =�� 	 %DOVDV� &� ������ -DQXDU\�� +LVWRULF 3UHVHUYDWLRQ LQ
:DWHUIURQW &RPPXQLWLHV LQ 3RUWXJDO DQG WKH 86$� /DQGVFDSH $UFKL�
WHFWXUH 	 5HJLRQDO 3ODQQLQJ� ���

0XPFX� 6�� 'XXPO� 7�� HW DO� ������� 3URVSHFW DQG UHIXJH DV WKH SUHGLFWRUV RI
SUHIHUHQFHV IRU VHDWLQJ DUHDV� 6FLHQWLILF 5HVHDUFK DQG (VVD\V� ������
����±�����

080&8� 6�� 	 <,/0$=� 6� ������� 6HDWLQJ IXUQLWXUH LQ RSHQ VSDFHV DQG
WKHLU FRQWULEXWLRQ WR WKH VRFLDO OLIH� (QYLURQPHQWDO 6XVWDLQDELOLW\ DQG
/DQGVFDSH 0DQDJHPHQW� ����

1DZDZL� +�� 	 0DUWLQL� 0� ������� 3HQHOLWLDQ WHUDSDQ� \RJ\DNDUWD� *DMDK
0DGD 8QLYHUVLW\ 3UHVV�

1pPHWK� -�� 	 6FKPLGW� 6� ������� 7RZDUG D PHWKRGRORJ\ IRU PHDVXULQJ
WKH VHFXULW\ RI SXEOLFO\ DFFHVVLEOH VSDFHV� -RXUQDO RI WKH $PHULFDQ
3ODQQLQJ $VVRFLDWLRQ� ������ ���±����

1XU� .� :�� 0XO\DGL� 5�� 	 5DKLP� 5� ������� /RVDUL� :DWHUIURQW DQG SX�
EOLF VSDFH RI PDNDVVDU� 7KH �WK ,QWHUQDWLRQDO 6HPLQDU RQ 6XVWDLQDEOH
(QYLURQPHQW DQG $UFKLWHFWXUH�

2VWRLü� 6� .�� 0DULQ� $� 0�� .LþLü� 0�� 	 9XOHWLü� '� ������� 4XDOLWDWLYH
([SORUDWLRQ RI 3HUFHSWLRQ DQG 8VH RI &XOWXUDO (FRV\VWHP 6HUYLFHV
IURP 7UHH�%DVHG 8UEDQ *UHHQ 6SDFH LQ WKH &LW\ RI =DJUHE �&URDWLD��
)RUHVWV� ������ ���� GRL� ��������I��������

3HUPDQD� $� 6�� $VWXWL� :�� 	 (U� (� ������� :DWHUIURQW GHYHORSPHQW FRQ�
FHSWV LQ LQGRQHVLD IURP WKH SHUVSHFWLYH RI XUEDQ SODQQLQJ DQG HQYLUR�
QPHQWDO VXVWDLQDELOLW\� ,QWHUQDWLRQDO -RXUQDO RI %XLOW (QYLURQPHQW DQG
6XVWDLQDELOLW\� �����

3HUPDWD� '� /� -� ������� 3UHIHUHQVL PDV\DUDNDW WHUKDGDS ODQVNDS YLVXDO
SHPXNLPDQ �VWXGL NDVXV SHPXNLPDQ GL NDEXSDWHQ FLDQMXU GDQ NRWD�
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PDG\D ERJRU��
3HWDWHPDWLNLQGR� ������ -DQXDU\�� $GPLQLVWUDVL NRWD SDUHSDUH >%ORJ@�
3RHUZDQGDUL� (� .� ������� 3HQGHNDWDQ NXDOLWDWLI XQWXN SHQHOLWLDQ SHULODNX

PDQXVLD� /363� )DNXOWDV 3VLNRORJL 8QLYHUVLWDV ,QGRQHVLD�
336� ������� +RPH ² 3URMHFW IRU 3XEOLF 6SDFHV�
3UDPHVWL� 5� (� ������� 6XVWDLQDEOH 8UEDQ :DWHUIURQW 5HGHYHORSPHQW �

&KDOOHQJH DQG .H\ ,VVXHV� -XUQDO $UVLWHNWXU GDQ 3HUHQFDQDDQ .RWD�
��� ���

3UL\RJD� ,� ������� 3UHIHUHQVL SHGHVWULDQ GLWLQMDX GDUL SHQJJXQDDQ WURWRDU GL
NRULGRU MDODQ SHPXGD NRWD PDJHODQJ� 1HR 7HNQLND� �����

3XUXKLWR� $� 6� ������� 3HQHUDSDQ VWDQGDULVDVL IDVDGH SDGD XQLW NHUMD %5, GL
NDQWRU FDEDQJ VHZLOD\DK VHPDUDQJ WHUKDGDS FLWUD GDQ SHUVHSVL �8Q�
SXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 8QGLS�

3XVSLWDVDUL� 5� $�� 6HWLRNR� %�� 	 3DQGHODNL� (� (� ������� 3HUVHSVL LQWHJUDVL
WDWD JXQD ODKDQ SDGD NDZDVDQ ZDWHUIURQW GHYHORSPHQW �VWXGL NDVXV�
.DQDO EDQMLU EDUDW VHPDUDQJ�� 7HNQLN� ������ ��±���

5DKP� -�� 6WHUQXGG� &�� 	 -RKDQVVRQ� 0� ������� ³LQ WKH HYHQLQJ� L GRQ¶W
ZDON LQ WKH SDUN´� 7KH LQWHUSOD\ EHWZHHQ VWUHHW OLJKWLQJ DQG JUHHQHU\
LQ SHUFHLYHG VDIHW\� 8UEDQ 'HVLJQ ,QWHUQDWLRQDO� ��� ��±���

5DVGLDQD� $� ������� 7LQMDXDQ SHGDJDQJ NDNL OLPD SDVDU VHQJJRO GDQ VHNL�
WDUQ\D GL NRWD SDUHSDUH �8QSXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 81,9(5�
6,7$6 +$6$18'',1� 0DNDVVDU�

5HOSK� (� ������� 3ODFH DQG SODFHOHVVQHVV �9RO� ���� 3LRQ /RQGRQ�
5XOL\DQV\DK� $� ������� (YDOXDVL ODQVNDS MDODQ MHQGHUDO DKPDG \DQL SRQWLD�

QDN� -XUQDO $UVLWHNWXU /DQVHNDS�
6DGHJKL� $� 5�� 	 -DQJMRR� 6� ������� :RPHQ¶V SUHIHUHQFHV DQG XUEDQ VSD�

FH� 5HODWLRQVKLS EHWZHHQ EXLOW HQYLURQPHQW DQG ZRPHQ¶V SUHVHQFH LQ
XUEDQ SXEOLF VSDFHV LQ LUDQ� &LWLHV� ���� �������

6DQMD\D� 5�� 0XGL\RQR� 5�� HW DO� ������� $QDOLVLV IXQJVL GDQ NHQ\DPDQDQ
MDOXU SHGHVWULDQ NDZDVDQ GL NRWD SDQJNDODQ EXQ� ,Q 3URVLGLQJ VHPLQDU
QDVLRQDO LQRYDVL GDODP SHQJHPEDQJDQ VPDUWFLW\ �9RO� ���

6DUL� 6�� 	 5R\FKDQV\DK� 0� ������� 7LQJNDW OLYDELOLWDV UXDQJ WHUEXND SXEOLN
GHQJDQ SHQGHNDWDQ LPSRUWDQFH SHUIRUPDQFH DQDO\VLV �LSD�� ,Q 6HPL�
QDU QDVLRQDO SHPEDQJXQDQ ZLOD\DK GDQ NRWD EHUNHODQMXWDQ �9RO� ���

6KDIDU� (�� 0XKDPPDG 8OLDK 6HW\RZDWL� ������� 0DVMLG XQLYHUVLWDV PX�
KDPPDGL\DK SDUHSDUH GHQJDQ SHQHNDQDQ DUVLWHNWXU PXKDPPDGL\DK
�8QSXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 8QLYHUVLW\ RI 7HFKQRORJ\ <RJ\D�
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NDUWD�
6KDPVXGGLQ� 6�� $EGXO /DWLS� 1� 6�� 8MDQJ� 1�� 6XODLPDQ� $� %�� 	 $OLDV� 1� $�

������� +RZ D FLW\ ORVW LWV ZDWHUIURQW� 7UDFLQJ WKH HIIHFWV RI SROLFLHV
RQ WKH VXVWDLQDELOLW\ RI WKH .XDOD /XPSXU ZDWHUIURQW DV D SXEOLF SODFH�
-RXUQDO RI (QYLURQPHQWDO 3ODQQLQJ DQG0DQDJHPHQW� ������ ���±����

6KDQ� ;��=� ������� 6RFLR�GHPRJUDSKLF YDULDWLRQ LQPRWLYHV IRU YLVLWLQJ XUEDQ
JUHHQ VSDFHV LQ D ODUJH FKLQHVH FLW\� +DELWDW ,QWHUQDWLRQDO� ��� ���±
����

6LOYHU� &� ������� :DWHUIURQW -DNDUWD� 7KH EDWWOH IRU WKH IXWXUH RI WKH PHWUR�
SROLV� +,6725< 85%$1,60�

6RHQGDUL� 7� ������� 0HWRGH SHQHOLWLDQ GHVNULSWLI� %DQGXQJ� 83,� 6WXVV�
0DJGDOHQD 	 +HUGDQ� $JQLHV]ND� ���

6WLQR� /� (� (� ������� $ 9LVXDO 3UHIHUHQFH 6WXG\ RI 8UEDQ 2XWGRRU 6SDFHV
LQ (J\SW �8QSXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 8QLYHUVLW\ RI 0LFKLJDQ�
$QQ $UERU�

6XJL\RQR� 3� '� ������� 0HWRGH SHQHOLWLDQ SHQGLGLNDQ� 3HQGHNDWDQ .XDQWL�
WDWLI �

6XQDQWR� -�� 7DNHXFKL� .�� 	 1DNDWD� +� ������� 3HQHOLWLDQ GHQJDQ VXEMHN
WXQJJDO� %DQGXQJ� 83, 3UHV�

6XSSDNLWWSDLVDUQ� 3�� -LDQJ� %�� 6ODYHQDV� 0�� 	 6XOOLYDQ� :� &� ������� 'RHV
GHQVLW\ RI JUHHQ LQIUDVWUXFWXUH SUHGLFW SUHIHUHQFH" 8UEDQ )RUHVWU\ 	
8UEDQ *UHHQLQJ� ��� ���±����

6XSUL\DGL� %� ������� .DMLDQ ZDWHUIURQW GL VHPDUDQJ� -XUQDO ,OPLDK 3HUDQ�
FDQJDQ .RWD GDQ 3HUPXNLPDQ� ����� ��±���

6ZDQZLFN� &� ������ 'HFHPEHU�� 6RFLHW\¶V DWWLWXGHV WR DQG SUHIHUHQFHV IRU
ODQG DQG ODQGVFDSH� /DQG 8VH 3ROLF\� ��� 6���6��� GRL� ��������
M�ODQGXVHSRO������������

6\DIULQ\� 5�� 7RQGREDOD� /�� :DDQL� -� 2�� 	:DURXZ� )� ������� 3ODFH PDNLQJ
GL UXDQJ SXEOLN WHSL ODXW NRWD PDQDGR� 0HGLD 0DWUDVDLQ� ������ ��±���

7DKLU� 0� 7� ������� 3HPDQIDDWDQ UXDQJ NDZDVDQ WHSL SDQWDL XQWXN UHNUHD�
VL GDODP PHQGXNXQJ NRWD WDQMXQJSLQDQJ VHEDJDL ZDWHUIURQW FLW\ �8Q�
SXEOLVKHG GRFWRUDO GLVVHUWDWLRQ�� 3URJUDP 3DVFDVDUMDQD 8QLYHUVLWDV
'LSRQHJRUR�

7DODYHUD�*DUFLD� 5�� 	 6RULD�/DUD� -� $� ������� 4�SORV� GHYHORSLQJ DQ DOWHU�
QDWLYH ZDONLQJ LQGH[� D PHWKRG EDVHG RQ XUEDQ GHVLJQ TXDOLW\� &LWLHV�
��� �±���

7DOHQ� (�� 	 $QVHOLQ� /� ������� $VVHVVLQJ VSDWLDO HTXLW\� $Q HYDOXDWLRQ
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RI PHDVXUHV RI DFFHVVLELOLW\ WR SXEOLF SOD\JURXQGV� (QYLURQPHQW DQG
SODQQLQJ $� ������ ���±����

7XQEULGJH� -�� 	 $VKZRUWK� *� ������� /HLVXUH UHVRXUFH GHYHORSPHQW LQ
FLW\SRUW UHYLWDOLVDWLRQ� 7KH WRXULVW�KLVWRULF GLPHQVLRQ� (XURSHDQ SRUW
FLWLHV LQ WUDQVLWLRQ� ���±����

7XQJND� $� (�� 2PUDQ� $� $�� *HEULO� $� 2�� :DK� :� 6�� 	 6XSUDSWL� $� %�
������� 0DQDGR :DWHUIURQW 'HYHORSPHQW &RQFHSW DV 6XVWDLQDEOH &LW\
RI 7RXULVP� %XOOHWLQ RI HQJHQHHULQJ� ��

9DQ +HFNH� /�� *KHNLHUH� $�� 9DQ &DXZHQEHUJ� -�� 9HLWFK� -�� 'H %RXUGHD�
XGKXLM� ,�� 9DQ '\FN� '�� « 'HIRUFKH� %� ������� 3DUN FKDUDFWHULVWLFV
SUHIHUUHG IRU DGROHVFHQW SDUN YLVLWDWLRQ DQG SK\VLFDO DFWLYLW\� $ FKRLFH�
EDVHG FRQMRLQW DQDO\VLV XVLQJ PDQLSXODWHG SKRWRJUDSKV� /DQGVFDSH
DQG 8UEDQ 3ODQQLQJ� ���� ���±����

9D\RQD� $� ������ 2FWREHU�� ,QYHVWLJDWLQJ WKH SUHIHUHQFHV RI LQGLYLGXDOV
LQ UHGHYHORSLQJ ZDWHUIURQWV� 7KH FDVH RI WKH SRUW RI 7KHVVDORQLNL ±
*UHHFH� &LWLHV �/RQGRQ� (QJODQG�� ������ ���±���� GRL� ��������
M�FLWLHV������������

9HLWFK� -�� %DOO� .�� 5LYHUD� (�� /RK� 9�� 'HIRUFKH� %�� %HVW� .�� 	 7LPSHULR�
$� ������� :KDW HQWLFHV ROGHU DGXOWV WR SDUNV" LGHQWLILFDWLRQ RI SDUN
IHDWXUHV WKDW HQFRXUDJH SDUN YLVLWDWLRQ� SK\VLFDO DFWLYLW\� DQG VRFLDO LQ�
WHUDFWLRQ� /DQGVFDSH DQG 8UEDQ 3ODQQLQJ� ���� �������

:DQ� &�� 6KHQ� *� 4�� 	 &KRL� 6� ������� (OLFLWLQJ XVHUV¶ SUHIHUHQFHV DQG
YDOXHV LQ XUEDQ SDUNV� (YLGHQFH IURP DQDO\]LQJ VRFLDO PHGLD GDWD IURP
KRQJ NRQJ� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� �������

:DQJ� 3�� =KRX� %�� +DQ� /�� 	 0HL� 5� ������ 0D\�� 7KH PRWLYDWLRQ
DQG IDFWRUV LQIOXHQFLQJ YLVLWV WR VPDOO XUEDQ SDUNV LQ 6KDQJKDL� &KL�
QD� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� ������� GRL� ��������
M�XIXJ������������

:DQJ� 5�� =KDR� -�� 0HLWQHU� 0� -�� +X� <�� 	 ;X� ;� ������� &KDUDFWHULVWLFV
RI XUEDQ JUHHQ VSDFHV LQ UHODWLRQ WR DHVWKHWLF SUHIHUHQFH DQG VWUHVV
UHFRYHU\� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� ��� �±���

:DQJ� <�� 'HZDQFNHU� %� -�� 	 4L� 4� ������� &LWL]HQV¶ SUHIHUHQFHV DQG
DWWLWXGHV WRZDUGV XUEDQ ZDWHUIURQW VSDFHV� D FDVH VWXG\ RI TLDQWDQJ
ULYHUVLGH GHYHORSPHQW� (QYLURQPHQWDO 6FLHQFH DQG 3ROOXWLRQ 5HVHDU�
FK� ������� �����±������

:DUGD 6XVDQLDWL� ������� 6WXGL WHQWDQJ SURGXNWLYLWDV EDJDQ WDQFDS GL SHUDLU�
DQ NDEXSDWHQ MHQHSRQWR VXODZHVL VHODWDQ �8QSXEOLVKHG GRFWRUDO GLV�
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VHUWDWLRQ�� 81,9(56,7$6 +$6$18'',1� 0$.$66$5�
:HQ� &�� $OEHUW� &�� 	 9RQ +DDUHQ� &� ������� 7KH HOGHUO\ LQ JUHHQ

VSDFHV� ([SORULQJ UHTXLUHPHQWV DQG SUHIHUHQFHV FRQFHUQLQJ QDWXUH�
EDVHG UHFUHDWLRQ� 6XVWDLQDEOH &LWLHV DQG 6RFLHW\� ��� ���±���� GRL�
��������M�VFV������������

:KLWH� -� 7� ������� 3XUVXLQJ GHVLJQ H[FHOOHQFH� 8UEDQ GHVLJQ JRYHUQDQFH
RQ 7RURQWR¶V ZDWHUIURQW� 3URJUHVV LQ 3ODQQLQJ� ���� �±��� GRL� ��������
M�SURJUHVV������������

:LMD\DQLQJVLK� 5� ������� .HWHUNDLWDQ SHGDJDQJ NDNL OLPD WHUKDGDS NX�
DOLWDV GDQ FLWUD UXDQJ SXEOLN GL NRULGRU NDUWLQL VHPDUDQJ SDGD PDVD
SUD�SHPERQJNDUDQ �VWXGL NDVXV� 3HQJJDO MO� '5� &LSWR±-O� %DULWR�� 9L�
WUXYLDQ� -XUQDO $UVLWHNWXU� %DQJXQDQ� GDQ /LQJNXQJDQ� ����� ���±����

<DVVLQ� $� %� 0�� (YHV� &�� 	0F'RQDJK� -� ������� $Q HYROXWLRQ RI ZDWHUIURQW
GHYHORSPHQW LQ 0DOD\VLD� ,Q 3URFHHGLQJV RI WKH ��WK DQQXDO FRQIHUHQ�
FH RI WKH SDFLILF ULP UHDO HVWDWH VRFLHW\� ZHOOLQJWRQ� QHZ ]HDODQG �SS�
��±����

<DVVLQ� $� 0�� 5DPODQ� 5�� 	 0RKG 5D]DOL� 0� 1� ������� $VVHVVLQJ RSSRU�
WXQLWLHV DQG FKDOOHQJHV LQ ZDWHUIURQW GHYHORSPHQW LQ 0DOD\VLD� $GYDQ�
FHG 6FLHQFH /HWWHUV� ������ ���±����

<XVXI� 0�� 3URI� 'U� $� 0XUL� ������� 0HWRGH SHQHOLWLDQ NXDQWLWDWLI� NXDOLWDWLI
	 SHQHOLWLDQ JDEXQJDQ� 3UHQDGD 0HGLD�

=KDQJ� /�� &DR� +�� 	 +DQ� 5� ������ )HEUXDU\�� 5HVLGHQWV¶ 3UHIHUHQFHV
DQG 3HUFHSWLRQV WRZDUG *UHHQ 2SHQ 6SDFHV LQ DQ 8UEDQ $UHD� 6XV�
WDLQDELOLW\� ������ ����� GRL� ��������VX��������

=KDQJ� <� ������� $ ODQGVFDSH SUHIHUHQFH VWXG\ RI FDPSXV RSHQ VSDFH�
0LVVLVVLSSL 6WDWH 8QLYHUVLW\�

=KDR� -�� /XR� 3�� :DQJ� 5�� 	 &DL� <� ������� &RUUHODWLRQV EHWZHHQ DHVWKHWLF
SUHIHUHQFHV RI ULYHU DQG ODQGVFDSH FKDUDFWHUV� -RXUQDO RI (QYLURQPHQ�
WDO (QJLQHHULQJ DQG /DQGVFDSH 0DQDJHPHQW� ������ ���±����

=KDR� =�� :DQJ� <�� 	 +RX� <� ������� 5HVLGHQWV¶ 6SDWLDO 3HUFHSWLRQV RI
8UEDQ *DUGHQV %DVHG RQ 6RXQGVFDSH DQG /DQGVFDSH 'LIIHUHQFHV�
6XVWDLQDELOLW\� ������� ����� GRL� ��������VX��������
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