
& $ 6 ( 5 ( 3 2 57

3LOLPLFWLRQ� D 5DUH 3UHVHQWDWLRQ RI 2YDULDQ 7HUDWRPD�
$ &DVH 5HSRUW
)H\VHO +DVVHQ ,VVDFN �� 6HLG 0RKDPPHG +DVVHQ �� )HULG 2XVPDQ 0XPPHG ��
.DOHDE +DEWHPLFKDHO *HEUHVHODVVLH �� 6HLG .HGLU +DVVHQ�� ,EVD .HGLU +DVVHQ �

�'HSDUWPHQW RI 6XUJHU\� 8URORJ\ 8QLW� 6W� 3DXO·V +RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH� $GGLV $EDED� (WKLRSLD� �'HSDUWPHQW RI 2EVWHWULFV DQG
*\QHFRORJ\� 6W� 3DXO·V +RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH� $GGLV $EDED� (WKLRSLD

&RUUHVSRQGHQFH� )H\VHO +DVVHQ ,VVDFN� 'HSDUWPHQW RI 6XUJHU\� 8URORJ\ 8QLW� 6W� 3DXO·V +RVSLWDO 0LOOHQQLXP 0HGLFDO &ROOHJH� $GGLV $EDED� (WKLRSLD�
7HO �������������� (PDLO IH\VHOK#JPDLO�FRP

%DFNJURXQG� $GQH[DO WHUDWRPD LQYROYLQJ WKH XULQDU\ EODGGHU LV D YHU\ UDUH FRQGLWLRQ� 3UHVHQWDWLRQ LV YDULDEOH UDQJLQJ IURP LUULWDWLYH
/876 �ORZHU XULQDU\ WUDFW V\PSWRPV� WR SLOLPLFWLRQ RU WULFKLXULD �SDVVDJH RI KDLU LQ WKH XULQH��
&DVH 3UHVHQWDWLRQ� :H UHSRUW D FDVH RI D ���\HDU�ROG ZRPDQ ZKR SUHVHQWHG ZLWK SLOLPLFWLRQ DQG ORZHU DEGRPLQDO SDLQ� &RQWUDVW�
HQKDQFHG FRPSXWHG WRPRJUDSK\ VFDQ �&(&7� DQG F\VWRVFRS\ ZHUH XVHG IRU WKH GLDJQRVLV� 7XPRU PDUNHUV ZHUH QHJDWLYH� 5LJKW VLGH
VDOSLQJR�RRSKRUHFWRP\ DQG SDUWLDO EODGGHU ZDOO H[FLVLRQ ZHUH SHUIRUPHG� +LVWRSDWKRORJ\ RI WKH VSHFLPHQ VKRZHG IHDWXUHV FRQVLVWHQW
ZLWK PDWXUH WHUDWRPD� 7KH SDWLHQW UHSRUWHG LPSURYHPHQW RI V\PSWRPV LQ WKH VXEVHTXHQW IROORZ�XS YLVLWV�
&RQFOXVLRQ� 3LOLPLFWLRQ LV D SDWKRJQRPRQLF VLJQ RI EODGGHU WHUDWRPDV� 7KLV FDVH UHSUHVHQWV D UDUH FRPSOLFDWLRQ RI RYDULDQ WHUDWRPD�
7KHUHIRUH� D KLJK LQGH[ RI VXVSLFLRQ LV UHTXLUHG LQ SDWLHQWV ZLWK RYDULDQ WHUDWRPD SUHVHQWLQJ ZLWK XULQDU\ FRPSODLQWV� 7UDQVXUHWKUDO
UHVHFWLRQ LV DVVRFLDWHG ZLWK D KLJK UHFXUUHQFH UDWH DQG LV QRW UHFRPPHQGHG IRU VHFRQGDU\ EODGGHU WHUDWRPDV�
.H\ZRUGV� SLOLPLFWLRQ� DGQH[DO PDVV� EODGGHU WHUDWRPD� WULFKLXULD� FDVH UHSRUW

,QWURGXFWLRQ
7HUDWRPDV DUH WXPRUV FRQVLVWLQJ RI WKUHH JHUP OD\HUV VHHQ FRPPRQO\ GXULQJ FKLOGKRRG� 0DWXUH WHUDWRPDV DUH EHQLJQ DQG
GHPRQVWUDWH ZHOO�GLIIHUHQWLDWHG WLVVXHV� VXFK DV VHEDFHRXV JODQGV� KDLU� DQG WHHWK� $GQH[DO WHUDWRPD LQYROYLQJ WKH XULQDU\
EODGGHU LV D YHU\ UDUH FRQGLWLRQ� 7KH FOLQLFDO SUHVHQWDWLRQ PD\ YDU\ IURP LUULWDWLYH ORZHU XULQDU\ WUDFW V\PSWRPV �/876�
RU XULQDU\ UHWHQWLRQ WR SLOLPLFWLRQ �SDVVDJH RI KDLU LQ WKH XULQH�� :H KHUHE\ SUHVHQW D FDVH RI PDWXUH WHUDWRPD RI WKH RYDU\
LQYROYLQJ WKH XULQDU\ EODGGHU� ZKLFK SULPDULO\ PDQLIHVWHG ZLWK SLOLPLFWLRQ� 7KH FRQGLWLRQ LV UDUH� DQG WKHUH DUH RQO\
D IHZ VLPLODU UHSRUWV LQ WKH OLWHUDWXUH�

&DVH 3UHVHQWDWLRQ
$ ���\HDU�ROG 3DUD , IHPDOH SDWLHQW ZDV UHIHUUHG WR D WHUWLDU\ KRVSLWDO DIWHU VKH SUHVHQWHG ZLWK D SDVVDJH RI KDLU LQ WKH
XULQH DQG ORZHU DEGRPLQDO SDLQ IRU D \HDU� 2WKHUZLVH� WKHUH ZDV QR FRPSODLQW RI XULQDU\ IUHTXHQF\� XUJHQF\� RU SDLQ RQ
XULQDWLRQ� 6KH GLG QRW UHSRUW IHYHU� IRXO�VPHOOLQJ YDJLQDO GLVFKDUJH� RU SDLQ GXULQJ FRLWXV� 6KH KDV QRW KDG DQ\ NQRZQ
FKURQLF PHGLFDO LOOQHVV�

2Q SK\VLFDO H[DPLQDWLRQ� WKH SDWLHQW KDG VWDEOH YLWDO VLJQV� 7KHUH ZDV QR UHPDUNDEOH SRVLWLYH SK\VLFDO ¿QGLQJ RWKHU
WKDQ DQ ROG 3IDQQHQVWLHO VXUJLFDO VFDU� 7KH SHOYLF H[DP ZDV QHJDWLYH IRU DQ\ YLVLEOH JHQLWDO OHVLRQV� FHUYLFDO PRWLRQ
WHQGHUQHVV� RU SDOSDEOH DGQH[DO PDVV�

6KH XQGHUZHQW D MRLQW HYDOXDWLRQ DQG ZRUNXS E\ XURORJ\ DQG J\QHFRORJLF RQFRORJ\ XQLWV� 2Q ODERUDWRU\ LQYHVWLJD�
WLRQ� &%& �FRPSOHWH EORRG FRXQW� ZDV QRUPDO DQG KHPDWRFULW ZDV ������ 8ULQH DQDO\VLV ZDV UHPDUNDEOH IRU PLFURVFRSLF
KHPDWXULD LQ WKH UDQJH RI �±� 5%&�+3) �1RUPDO �� 5%&V�+3)�� %XW WKH RWKHU SDUDPHWHUV RI XULQH DQDO\VLV ZHUH LQ WKH
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QRUPDO UDQJH� 7KH VHUXP FUHDWLQLQH� EORRG XUHD QLWURJHQ �%81�� VHUXP HOHFWURO\WHV� DQG OLYHU HQ]\PHV ZHUH DOVR QRUPDO�
6HURORJLF WHVWV IRU +,9� KHSDWLWLV %� DQG & DV ZHOO DV 7UHSRQHPD ZHUH QHJDWLYH�

$EGRPLQRSHOYLF XOWUDVRXQG H[DPLQDWLRQ VKRZHG D EL]DUUH VKDSHG WXEXODU HFKRJHQLF VKDGRZ LQ WKH OXPHQ RI WKH
EODGGHU WKDW ORRNV OLNH D IRUHLJQ ERG\� )XUWKHU LPDJLQJ ZLWK D FRQWUDVW�HQKDQFHG &7 VFDQ RI WKH DEGRPHQ DQG SHOYLV
VKRZHG D FRPSOH[ KHWHURJHQHRXV PDVV OHVLRQ LQ WKH ULJKW DGQH[D PHDVXULQJ �FP
���FP WKDW KDV PXOWLSOH FDOFL¿FDWLRQV
DQG IDW DWWHQXDWLRQV LQVLGH LW� 7KH OHVLRQ LQYDGHG WKH ULJKW VXSHURODWHUDO VXUIDFH RI WKH EODGGHU ZLWK D GHIHFW LQ WKH EODGGHU
PXFRVD� ,W ZDV FRQFOXGHG DV D ULJKW DGQH[DO PDVV OHVLRQ ZLWK SRVVLEOH EODGGHU LQYDVLRQ �)LJXUH ���

&\VWRVFRS\ ZDV DOVR GRQH DQG UHYHDOHG D ZKLWLVK SDSLOODU\ PDVV ZLWK KDLU�OLNH FRPSRQHQW RYHU WKH ULJKW SRVWHULRU
ZDOO RI WKH EODGGHU QHDU WKH GRPH �)LJXUH ���

)XUWKHU ZRUNXS ZLWK WXPRU PDUNHUV XVLQJ VHUXP EHWD +&*� VHUXP /'+� &$����� DQG &($ GLG QRW UHYHDO DQ\ FOXH
WRZDUG D VSHFL¿F GLDJQRVLV�

$ MRLQW GHFLVLRQ ZDV PDGH WR VXUJLFDOO\ H[SORUH WKH SDWLHQW� 7KH SHOYLV ZDV HQWHUHG WKURXJK WKH SUHYLRXV 3IDQQHQVWLHO
LQFLVLRQ� 7KH ¿QGLQJ ZDV D �FP
�FP ULJKW RYDULDQ PDVV ZLWK VROLG DQG F\VWLF DUHDV FRQWDLQLQJ KDLU� ERQH� DQG WHHWK�
5LJKW VLGH VDOSLQJR�RRSKRUHFWRP\� SDUWLDO F\VWHFWRP\ DQG EODGGHU UHSDLU ZHUH GRQH� 7KH H[FLVHG PDVV ZDV VHQW IRU
KLVWRSDWKRORJLFDO DQDO\VLV�

([FLVLRQDO ELRSV\ UHSRUW VKRZHG VWUDWL¿HG VTXDPRXV HSLWKHOLXP� DGQH[DO VWUXFWXUHV� IDWW\ DQG ERQ\ WLVVXH IUDJPHQWV�
FRQ¿UPLQJ WKH GLDJQRVLV RI PDWXUH RYDULDQ WHUDWRPD �)LJXUH ���

2Q VXEVHTXHQW IROORZ�XS YLVLWV� WKH SDWLHQW UHSRUWHG LPSURYHPHQW LQ V\PSWRPV DQG SK\VLFDO H[DPLQDWLRQ ZDV
XQUHPDUNDEOH�

)LJXUH � &(&7 RI WKH DEGRPHQ DQG SHOYLV� 5LJKW DGQH[DO PDVV ZLWK EODGGHU LQYROYHPHQW� �$� &RURQDO UHIRUPDWWHG �GRWWHG FLUFOH�� �%� $[LDO LPDJH �DUURZ��

)LJXUH � &\VWRVFRS\ VKRZV KDLU�OLNH VWUXFWXUHV DULVLQJ IURP WKH EDVH DQG SRVWHULRU EODGGHU ZDOO� �$� )DU YLHZ� �%� 1HDU YLHZ�
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'LVFXVVLRQ
0DWXUH WHUDWRPDV DUH WKH FRPPRQHVW EHQLJQ WXPRUV RI WKH RYDU\� 7KH\ DFFRXQW IRU ��±��� RI DOO RYDULDQ WXPRUV DQG DUH PRUH
SUHYDOHQW LQ SUHPHQRSDXVDO IHPDOHV� ,Q FOLQLFDO SUDFWLFH� WKH\ DUH FKDUDFWHUL]HG E\ D XQLODWHUDO LQYROYHPHQW� ZKLFK LV RIWHQ RQ
WKH ULJKW VLGH� DOWKRXJK XS WR ��� RI FDVHV FDQ EH ELODWHUDO���� 3DWKRORJLFDOO\� RYDULDQ WHUDWRPDV DUH JHUP FHOO WXPRUV� 7KH ZRUG
ZDV ¿UVW XVHG E\ 9LUFKRZ LQ ���� DQG ZDV GHULYHG IURP WKH *UHHN ³WHUDV´� PHDQLQJ ³PRQVWHU´��±�

0DWXUH RYDULDQ WHUDWRPDV DUH LQGROHQW DQG DV\PSWRPDWLF WXPRUV� 7KHLU GLDJQRVLV LV RIWHQ LQFLGHQWDO HLWKHU GXULQJ
D URXWLQH SHOYLF H[DPLQDWLRQ RU DEGRPLQRSHOYLF LPDJLQJ SHUIRUPHG IRU RWKHU LQGLFDWLRQV� +RZHYHU� VRPH SDWLHQWV PD\
SUHVHQW ZLWK V\PSWRPV VHFRQGDU\ WR WXPRU�UHODWHG FRPSOLFDWLRQV� VXFK DV DFXWH�DEGRPHQ� DEGRPLQDO OXPS� /876� RU
VHSVLV� 7KHVH DUH FDXVHG E\ WRUVLRQ� WXPRU UXSWXUH RU LQIHFWLRQ��±�

7RUVLRQ LV WKH FRPPRQHVW FRPSOLFDWLRQ RI PDWXUH RYDULDQ WHUDWRPD RFFXUULQJ LQ ��� RI WKH FDVHV� 2WKHU XQFRPPRQ
FRPSOLFDWLRQV LQFOXGH WXPRU UXSWXUH ��±���� PDOLJQDQW WUDQVIRUPDWLRQ ��±���� LQIHFWLRQ ����� LQYDVLRQ LQWR DGMDFHQW YLVFHUD
������ DQG YHU\ UDUHO\� DXWRLPPXQH KHPRO\WLF DQHPLD DQG SDUDQHRSODVWLF V\QGURPH��±� ,QYDVLRQ DQG UXSWXUH RI WKH WXPRU
PLJKW LQYROYH DGMDFHQW SHOYLF DQG DEGRPLQDO VWUXFWXUHV� PRVW FRPPRQO\ WKH XULQDU\ EODGGHU� 7KHUH DUH DOVR FDVH UHSRUWV RI
LQYROYHPHQW RI WKH UHFWXP� YDJLQD� VPDOO LQWHVWLQH� VLJPRLG FRORQ� DQWHULRU DEGRPLQDO ZDOO� DQG SHULWRQHDO FDYLW\��

7KH DQDWRPLFDO SUR[LPLW\ RI WKH XULQDU\ EODGGHU WR WKH RYDULHV PDNHV LW YXOQHUDEOH WR GLUHFW LQYROYHPHQW E\ WXPRUV RI
RYDULDQ RULJLQ� 7KH FOLQLFDO SUHVHQWDWLRQ RI WKLV UDUH RFFXUUHQFH GHSHQGV RQ WKH H[WHQW RI EODGGHU LQYROYHPHQW DQG WKH
ELRORJLFDO QDWXUH RI WKH WXPRU� $FFRUGLQJ WR RXU OLWHUDWXUH UHYLHZ� VXSHU¿FLDO LQYROYHPHQW RI WKH EODGGHU ZDOO RIWHQ
SUHVHQWV ZLWK LUULWDWLYH /876� VXFK DV IUHTXHQF\ DQG XUJHQF\� 2Q WKH RWKHU KDQG� GHHSHU LQYDVLRQ LQWR WKH EODGGHU OXPHQ
E\ WKH WHUDWRPD PDQLIHVWV LWVHOI ZLWK XULQDU\ WUDFW LQIHFWLRQ �87,�� KHPDWXULD� DQG /876� 0DQ\ RI WKHVH IHDWXUHV DUH QRQ�
VSHFL¿F DQG FDQ EH HDVLO\ RYHUORRNHG� 3LOLPLFWLRQ� KRZHYHU� LV D UDUH EXW SDWKRJQRPRQLF IHDWXUH RI IXOO�WKLFNQHVV EODGGHU
ZDOO LQYDVLRQ E\ RYDULDQ WHUDWRPD� 7KRXJK WKH H[DFW SDWKRJHQHVLV LV QRW ZHOO XQGHUVWRRG� WKH OHDNDJH RI WHUDWRPD
FRQWHQWV VXFK DV KDLU LQWR WKH XULQDU\ EODGGHU LV WKRXJKW WR EH FDXVHG E\ WUDXPD� LQIHFWLRQ� WRUVLRQ� IULFWLRQ RU SUHVVXUH
QHFURVLV� DQG ¿VWXODWLRQ���� $W WLPHV� WKH KDLU LQ WKH EODGGHU OXPHQ PLJKW FUHDWH DQ REVWUXFWLYH EDOO DW WKH EODGGHU RXWOHW
DQG PDQLIHVW DV DFXWH XULQDU\ UHWHQWLRQ��������

3LOLPLFWLRQ ZDV ¿UVW UHSRUWHG LQ ���� E\ :DOODFH� ,WV SUHVHQFH LV D VSHFL¿F DQG GLDJQRVWLF LQGLFDWRU RI RYDULDQ
WHUDWRPD DQG ¿VWXOD IRUPDWLRQ� /RFDOL]HG RYDULDQ WHUDWRPDV GR QRW SRVH D GLDJQRVWLF GLI¿FXOW\ RI WKHLU RZQ� +RZHYHU�
LQYROYHPHQW LQ WKH XULQDU\ EODGGHU LV RIWHQ GLDJQRVHG ODWH XQOHVV SDWLHQWV SUHVHQW ZLWK SLOLPLFWLRQ OLNH WKH FDVH LQ RXU
SDWLHQW�

,Q PRVW VLPLODU FDVHV UHSRUWHG VR IDU� WKH GH¿QLWLYH GLDJQRVLV ZDV PDGH WKURXJK WKH XVH RI F\VWRVFRS\� FRPSXWHG
WRPRJUDSK\ �&7� VFDQ� RU ODSDURWRP\������� 7KHUH DUH DOVR IHZ UHSRUWV RQ ODSDURVFRSLF GLDJQRVLV DQG PDQDJHPHQW RI
PDWXUH WHUDWRPD ZLWK EODGGHU LQYROYHPHQW���

)LJXUH � 6FDQQHG SLFWXUHV RI WKH KLVWRSDWKRORJ\ VSHFLPHQ �$²&��
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3UHYLRXV UHSRUWV DWWULEXWHG WKH SDWKRJHQHVLV RI EODGGHU LQYROYHPHQW WR PDOLJQDQW WUDQVIRUPDWLRQ RI WKH WHUDWRPD DW
VRPH SRLQW LQ WLPH OHDGLQJ WR DJJUHVVLYH LQYDVLRQ RI DGMDFHQW SHOYLF RUJDQV� +RZHYHU� ZLWK GHWDLOHG UHVHDUFK RI WKH FDVHV
DQG SDWKRORJ\ VSHFLPHQV� LW ZDV VKRZQ WKDW EHQLJQ WHUDWRPDV FDQ DOVR FDXVH ¿VWXOD IRUPDWLRQ ZLWK QHDUE\ VWUXFWXUHV�
,QWHUPLWWHQW OHDNDJH RI WXPRU FRQWHQWV FDQ OHDG WR WKH FKURQLF LQÀDPPDWRU\ SURFHVV DQG DGKHVLRQ IRUPDWLRQ UHVXOWLQJ LQ
¿VWXODWLRQ� 7KLV LV SDUWLFXODUO\ FRPPRQ GXULQJ WXPRU QHFURVLV� WRUVLRQ� DQG LQIHFWLRQ� &KURQLF SUHVVXUH RI WKH WXPRU RQ
DGMDFHQW RUJDQV LV DOVR VXVSHFWHG DV D SRVVLEOH PHFKDQLVP IRU ¿VWXOD IRUPDWLRQ�����

$ PDOLJQDQW WUDQVIRUPDWLRQ VKRXOG EH UXOHG RXW ZLWK D KLVWRSDWKRORJLFDO H[DPLQDWLRQ RI WKH VXUJLFDO VSHFLPHQ�

&RQFOXVLRQ
7KLV FDVH UHSUHVHQWV D UDUH FRPSOLFDWLRQ RI RYDULDQ WHUDWRPD� 7KRXJK YHU\ UDUH DV D SUHVHQWLQJ V\PSWRP� SLOLPLFWLRQ LV
D SDWKRJQRPRQLF VLJQ RI SULPDU\ RU VHFRQGDU\ EODGGHU WHUDWRPDV� 7KHUHIRUH� D KLJK LQGH[ RI VXVSLFLRQ LV UHTXLUHG LQ
SDWLHQWV ZLWK RYDULDQ WHUDWRPD SUHVHQWLQJ ZLWK XULQDU\ FRPSODLQWV�

,Q DGGLWLRQ WR WKH FOLQLFDO KLVWRU\� F\VWRVFRS\ DQG FURVV�VHFWLRQDO LPDJLQJ DLG LQ WKH GLDJQRVLV RI EODGGHU WHUDWRPD�
'H¿QLWLYH GLDJQRVLV LV SURYLGHG E\ KLVWRSDWKRORJ\ RI WKH VXUJLFDO VSHFLPHQ�

$EEUHYLDWLRQV
%81� EORRG XUHD QLWURJHQ� &$����� FDUERK\GUDWH DQWLJHQ����� &%&� FRPSOHWH EORRG FRXQW� &($� FDUFLQRHPEU\RQLF
DQWLJHQ� &(&7� FRQWUDVW�HQKDQFHG FRPSXWHG WRPRJUDSK\� &7� FRPSXWHG WRPRJUDSK\� +&*� KXPDQ FKRULRQLF JRQDGR�
WURSLQ� +3)� KLJK SRZHU ¿HOG� /'+� ODFWDWH GHK\GURJHQDVH� /876� ORZHU XULQDU\ WUDFW V\PSWRPV� 5%&� UHG EORRG FHOOV�
87,� XULQDU\ WUDFW LQIHFWLRQ�

'DWD 6KDULQJ 6WDWHPHQW
$OO WKH JHQHUDWHG GDWD DUH LQFOXGHG LQ WKLV DUWLFOH�

(WKLFV $SSURYDO DQG &RQVHQW WR 3DUWLFLSDWH
1R LQVWLWXWLRQDO UHYLHZ ERDUG DSSURYDO ZDV UHTXLUHG�

&RQVHQW IRU 3XEOLFDWLRQ
:ULWWHQ LQIRUPHG FRQVHQW ZDV REWDLQHG IURP WKH SDWLHQW IRU WKH SXEOLFDWLRQ RI WKLV FDVH UHSRUW DQG DFFRPSDQ\LQJ LPDJHV�
$ FRS\ RI WKH ZULWWHQ FRQVHQW LV DYDLODEOH IRU UHYLHZ E\ WKH (GLWRU�LQ�&KLHI RI WKLV MRXUQDO RQ UHTXHVW�

)XQGLQJ
7KH DXWKRUV UHFHLYHG QR IXQGLQJ IRU WKLV ZRUN�

'LVFORVXUH
7KH DXWKRUV KDYH QR FRPSHWLQJ LQWHUHVWV LQ WKLV ZRUN�

5HIHUHQFHV
�� +DP]D 0� <DVPHHQ 7� 1DGHHP ,$� )DWLPD 1� )DWLPD 6� +X]DLID 0� 2YDULDQ GHUPRLG F\VW SUHVHQWLQJ ZLWK XQXVXDO FRPSODLQW RI KDLU FRPLQJ RXW RI
WKH DQDO RUL¿FH�$ FDVH UHSRUW� -30$� ���������� GRL���������-30$������

�� .L]DNL <� 1DJDL 7� 2KDUD .� HW DO� 2YDULDQ PDWXUH F\VWLF WHUDWRPD ZLWK ¿VWXOD IRUPDWLRQ LQWR WKH UHFWXP� D FDVH UHSRUW� 6SULQJHU3OXV� �����������±��
GRL���������V����������������

�� 1DJDPDQL 7� 9DQL ,� 1LPPDQD 63� .XPDU <0� 2YDULDQ F\VWRYHVLFDO ¿VWXOD FDXVLQJ SLOLPLFWLRQ� DQ XQXVXDO FRPSOLFDWLRQ RI RYDULDQ F\VW� $QQ
:RPHQ &KLOG +HDOWK� ����������&�±��

�� 7DQGRQ $� *XOOHULD .� *XSWD 6� *RHO 6� %KDUJDYD 6.� 9DLG 1%� 0DWXUH RYDULDQ GHUPRLG F\VW LQYDGLQJ WKH XULQDU\ EODGGHU� 8OWUDVRXQG 2EVWHW
*\QHFRO� ��������������±���� GRL���������XRJ�����

�� 6DUGHVDL 6� 5DJKRML 9� 'DEDGH 5� 6KDLNK +� %HQLJQ F\VWLF WHUDWRPD RI RYDU\ SHUIRUDWLQJ LQWR WKH XULQDU\ EODGGHU� D UDUH FDVH� - 2EVWHW *\QDHFRO
,QGLD� �������������±��� GRL���������V���������������[

�� %KDVLQ 6.� 0DOLN 60� 6KDUPD *� *XSWD 6.� 2YDULDQ GHUPRLG SUHVHQWLQJ DV DFXWH LQWHVWLQDO REVWUXFWLRQ� D UDUH FDVH UHSRUW DQG UHYLHZ RI OLWHUDWXUH�
,QW 6XUJ -� �������������±���� GRL�������������������LVM��������
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�� *XR +� <LQ .� :DQJ <� HW DO� 0DWXUH F\VWLF RYDULDQ WHUDWRPD LQYDGLQJ WKH EODGGHU� D UDUH FDVH UHSRUW� 7UDQVO 6XUJ� ������������� GRL���������WV�
WVB��B��

�� 1DTYL .=� $EGXOODK $� -DEHHQ 0� ,TEDO )� (GKL 0� 2YDULDQ GHUPRLG FDXVLQJ SLOLPLFWLRQ� - &ROO 3K\VLFLDQV 6XUJ 3DN� �������������±���
GRL���������-&363�����

�� *RGDUD 5� .DUZDVUD 5.� *DUJ 3� 6KDUPD 13� $ GLDJQRVWLF V\PSWRP RI RYDULDQ GHUPRLG F\VW� ,QWHUQHW - *\QHFRO 2EVWHW� ������������±���
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3XEOLVK \RXU ZRUN LQ WKLV MRXUQDO
5HVHDUFK DQG 5HSRUWV LQ 8URORJ\ LV DQ LQWHUQDWLRQDO� SHHU�UHYLHZHG� RSHQ DFFHVV MRXUQDO SXEOLVKLQJ RULJLQDO UHVHDUFK� UHSRUWV� HGLWRULDOV�
UHYLHZV DQG FRPPHQWDULHV RQ DOO DVSHFWV RI DGXOW DQG SHGLDWULF XURORJ\ LQ WKH FOLQLF DQG ODERUDWRU\ LQFOXGLQJ WKH IROORZLQJ WRSLFV� 3DWKRORJ\�
SDWKRSK\VLRORJ\ RI XURORJLFDO GLVHDVH� ,QYHVWLJDWLRQ DQG WUHDWPHQW RI XURORJLFDO GLVHDVH� 3KDUPDFRORJ\ RI GUXJV XVHG IRU WKH WUHDWPHQW RI
XURORJLFDO GLVHDVH� 7KH PDQXVFULSW PDQDJHPHQW V\VWHP LV FRPSOHWHO\ RQOLQH DQG LQFOXGHV D YHU\ TXLFN DQG IDLU SHHU�UHYLHZ V\VWHP� ZKLFK LV
DOO HDV\ WR XVH� 9LVLW KWWS���ZZZ�GRYHSUHVV�FRP�WHVWLPRQLDOV�SKS WR UHDG UHDO TXRWHV IURP SXEOLVKHG DXWKRUV�
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