
(YHU VLQFH WKH HLJKWHHQWK FHQWXU\� EHJLQQLQJ ZLWK -DQQHU·V

LQRFXODWLRQ RI KXPDQV ZLWK FRZ·V VHUXP DV D PHDQV RI

LPPXQL]DWLRQ DJDLQVW VPDOOSR[ �YDFFLQLD ³ YDFFD ³ FRZ�

IROORZHG E\ 3DVWHXU ZKR SHUIHFWHG WKH WHFKQLTXH DQG

GHYHORSHG DGGLWLRQDO YDFFLQHV� WKH SUDFWLFH RI YDFFLQDWLRQ

KDV EHFRPH D XQLYHUVDO PHDQV RI SUHYHQWLQJ LQIHFWLRXV

GLVHDVHV� 6R PXFK VR� WKDW LW KDV EHFRPH RQH RI WKH

FRUQHUVWRQHV RI PRGHUQ PHGLFLQH DQG QR RQH RI VRXQG PLQG

ZRXOG FKDOOHQJH WKH SUDFWLFH RI YDFFLQDWLRQ� 2U VKRXOG WKH\"

'XULQJ WKH ODVW GHFDGH UHSRUWV KDYH DFFXPXODWHG RQ

YDULRXV VLGH HIIHFWV RI YDFFLQHV WKDW SUHYLRXVO\ ZHUH QRW

REVHUYHG� RU SHUKDSV QRW DFNQRZOHGJHG >���@� 7KHVH LQFOXGH

DQ HQWLUH UDQJH RI DXWRLPPXQH SKHQRPHQD� DQG HYHQ IXOO�

EORZQ LOOQHVVHV� WHPSRUDOO\ UHODWHG WR WKH DGPLQLVWUDWLRQ RI

YDFFLQHV� 7R EH VXUH� YDFFLQDWLRQ LV VWDUWLQJ WR HPHUJH DV D

PRUH FRPSOH[ LVVXH WKDQ SUHYLRXVO\ FRQVLGHUHG�

77KKHH **RRRRGG

6LQFH WKH EHJLQQLQJ RI YDFFLQDWLRQ DQG EHFDXVH RI LW� WKH

TXDOLW\ RI OLIH IRU KXPDQNLQG �RU DW OHDVW D ODUJH SRUWLRQ RI LW�

KDV LPSURYHG VLJQLILFDQWO\� 0RUELGLW\� DQG FRQVHTXHQWO\

PRUWDOLW\ GXH WR LQIHFWLRXV GLVHDVHV� HVSHFLDOO\ FKLOGKRRG

RQHV� KDYH GHFUHDVHG FRQVLGHUDEO\� 6RPH GLVHDVHV KDYH

HYHQ EHHQ FRPSOHWHO\ HUDGLFDWHG� VXFK DV DQWKUD[ DQG WKH

SODJXH� ,Q RWKHUV� WKH HIILFDF\ RI YDFFLQDWLRQ KDV EHHQ

FRQILUPHG E\ LWV GLVFRQWLQXDWLRQ� IRU H[DPSOH� WKH DQWL�

WXEHUFXORVLV YDFFLQDWLRQ WKDW ZDV XVHG LQ ,VUDHO ³ WKURXJK�

RXW WKH FRXQWU\ H[FHSW IRU -HUXVDOHP ³ XQWLO WKH HQG RI WKH

����V� ,Q WKH HDUO\ ����V WKH PDVV YDFFLQDWLRQ DJDLQVW

WXEHUFXORVLV ZDV GLVFRQWLQXHG� DQG WRGD\ ZH DUH ZLWQHVVLQJ

D VXUJH RI QHZ FDVHV RI D GLVHDVH RQFH FRQVLGHUHG D UHOLF RI

WKH SDVW�

77KKHH %%DDGG

2Q WKH RWKHU KDQG� D QHZ DVSHFW RI YDFFLQDWLRQ KDV EHHQ

PDNLQJ LWVHOI NQRZQ RYHU WKH ODVW IHZ \HDUV� DV HYLGHQFHG E\

WKH LQFUHDVLQJ QXPEHU RI UHSRUWV LQ WKH OLWHUDWXUH RQ

DXWRLPPXQH SKHQRPHQD� DV ZHOO DV IXOO�EORZQ DXWRLPPXQH

LOOQHVV >�²�@ >7DEOH �@�

7ZR PDMRU GLVHDVHV KDYH WURXEOHG ERWK WKH SURIHVVLRQDO

DQG WKH OD\ FRPPXQLW\� 7KH ILUVW� PXOWLSOH VFOHURVLV� LV

UHODWHG �WHPSRUDOO\� WKRXJK QRW FDXVDOO\ LQ DQ\ FRQFOXVLYH

ZD\� WR WKH KHSDWLWLV % YLUXV YDFFLQH >�@� 7KH UHSRUWHG

LQFUHDVH LQ 06 FDVHV IROORZLQJ +%9 PDVV YDFFLQDWLRQ

SURPSWHG D SXEOLF RXWFU\ DQG� LQ HIIHFW� EURXJKW WKLV

YDFFLQDWLRQ WR D KDOW LQ )UDQFH >�@� /DWHO\ WKH VDPH LVVXH

³ EDVHG RQ WKH VDPH FRPSODLQWV ³ ZDV UDLVHG EHIRUH WKH

8�6� FRQJUHVV� ZLWK WKH GHPDQG WKDW DQWL�+%9 PDVV

YDFFLQDWLRQ EH VWRSSHG LQ WKH 8�6� >�@�

$QRWKHU FDXVH RI PDMRU SXEOLF FRQFHUQ KDV EHHQ WKH

VXVSHFWHG FRQQHFWLRQ EHWZHHQ WKH WULSOH PHDVOHV�PXPSV�

UXEHOOD YDFFLQH �PRUH VSHFLILFDOO\ WKH PHDVOHV FRPSRQHQW�

DQG WKH RFFXUUHQFH RI DXWLVP LQ LPPXQL]HG FKLOGUHQ >�����@�

$XWLVP� D QHXURGHYHORSPHQWDO GLVRUGHU RI XQNQRZQ HWLRORJ\�

KDV EHHQ DVVRFLDWHG ZLWK WKH LPPXQH V\VWHP VLQFH

DXWRDQWLERGLHV WR EUDLQ FRPSRQHQWV �VXFK DV P\HOLQ EDVLF

SURWHLQ� ZHUH IRXQG LQ WKH VHUD RI DXWLVWLF FKLOGUHQ >�@�

([WHQGLQJ WKLV LPPXQH K\SRWKHVLV HYHQ IXUWKHU� H[SHU�

LPHQWDO WUHDWPHQWV ZLWK ,9 LPPXQRJOREXOLQ KDYH EHHQ

DSSOLHG WR DXWLVWLF SDWLHQWV ZLWK HQFRXUDJLQJ UHVXOWV� 7KH

005 YDFFLQH KDV DOVR EHHQ OLQNHG WR D QHZ W\SH RI

LQIODPPDWRU\ ERZHO GLVHDVH GLDJQRVHG LQ FKLOGUHQ ZKR

GHYHORSHG V\PSWRPV RI QHXURSV\FKRORJLFDO UHWDUGDWLRQ

VKRUWO\ DIWHU UHFHLYLQJ WKH YDFFLQH� 7KH QHZ IRUP RI ,%'

ZDV WHUPHG O\PSKRLG QRGXODU K\SHUSODVLD DV LW LQYROYHV WKH

ERZHO O\PSKRLG WLVVXH� ZKLFK EHFRPHV K\SHUSODVWLF� ZKLOH

WKH ORFDO LPPXQH GHIHQVH V\VWHP EHFRPHV GHILFLHQW� 7KLV

GHILFLHQF\ PD\ H[SODLQ WR VRPH H[WHQW WKH FRQQHFWLRQ

EHWZHHQ WKH YDFFLQH� WKH ERZHO LQIODPPDWLRQ� DQG DXWLVP�

3XEOLFDWLRQ RI WKH ILUVW DUWLFOH RQ WKH DSSDUHQW OLQN EHWZHHQ

WKH YDFFLQH DQG DXWLVP HYRNHG D JUHDW GHDO RI FRQFHUQ

DPRQJ SDUHQWV DQG OHG WR DQ DOPRVW ��� GHFUHDVH LQ WKH

LPPXQL]DWLRQ UDWH RI FKLOGUHQ ZLWK WKH 005 YDFFLQH� 7KH

OLQN EHWZHHQ 005 DQG DXWLVP KDV EHHQ DQG VWLOO LV ZLGHO\

GLVSXWHG >�@�

7KHUHLQ OLHV WKH UXE� 7KDW WKHVH YDFFLQHV UHGXFH FKLOG

PRUELGLW\ DQG PRUWDOLW\ IURP PHDVOHV� PXPSV DQG UXEHOOD LV

LQGLVSXWDEOH� DQG QRW LPPXQL]LQJ FKLOGUHQ PD\ OHDYH WKHP

H[SRVHG WR SRWHQWLDOO\ GDQJHURXV LQIHFWLRXV GLVHDVHV� 7KH

UXEHOOD FRPSRQHQW RI WKH 005 YDFFLQH KDV DOVR EHHQ

LPSOLFDWHG LQ FDXVLQJ DXWRLPPXQH SKHQRPHQD ³ PDLQO\

MRLQW V\PSWRPV VXFK DV DUWKUDOJLD DQG DUWKULWLV ³ VLQFH D

VLJQLILFDQW SURSRUWLRQ RI FKLOGUHQ LPPXQL]HG DJDLQVW UXEHOOD

GHYHORSHG MRLQW V\PSWRPV ZLWKLQ � ZHHNV RI WKH YDFFLQDWLRQ�

7KH *RRG� WKH %DG DQG WKH 8JO\ RI 9DFFLQDWLRQ

$QDEHO $KDURQ�0DRU 0' DQG <HKXGD 6KRHQIHOG 0'

'HSDUWPHQW RI ,QWHUQDO 0HGLFLQH %� 6KHED 0HGLFDO &HQWHU� 7HO�+DVKRPHU� DQG 6DFNOHU )DFXOW\ RI 0HGLFLQH� 7HO $YLY

8QLYHUVLW\� ,VUDHO

.H\ ZRUGV� YDFFLQDWLRQ� DXWRLPPXQLW\� V\VWHPLF OXSXV HU\WKHPDWRVXV� UKHXPDWRLG DUWKULWLV� EDFLOOXV &DOPHWWH�*XpULQ

,0$- ����������²���

,0$- • 9RO � • 0DUFK ���� 7KH *RRG� WKH %DG DQG WKH 8JO\ RI 9DFFLQDWLRQ ���
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06  PXOWLSOH VFOHURVLV
+%9  KHSDWLWLV % YLUXV
005  PHDVOHV�PXPSV�UXEHOOD
,%'  LQIODPPDWRU\ ERZHO GLVHDVH

(GLWRULDOV



+RZHYHU� LW VKRXOG EH PHQWLRQHG WKDW WKH V\PSWRPV ZHUH

PLOGHU WKDQ WKRVH RIWHQ REVHUYHG DIWHU LQIHFWLRQ ZLWK WKH

ZLOG VWUDLQ RI WKH YLUXV�

77KKHH 88JJOO\\
$ ZLGH UDQJH RI DGGLWLRQDO DXWRLPPXQH PDQLIHVWDWLRQV KDV

EHHQ GHVFULEHG LQ UHODWLRQ WR YDFFLQHV� LQFOXGLQJ MRLQW

V\PSWRPV �DV PHQWLRQHG DERYH� DQG HYHQ IXOO�EORZQ

UKHXPDWRLG DUWKULWLV� >����@� V\VWHPLF OXSXV HU\WKHPDWRVXV

>��@ DQG RWKHUV >�����@�

,Q WKLV LVVXH RI ,0$-� +RGLVK HW DO� >��@ GHVFULEH D SDWLHQW

ZKR SUHVHQWHG ZLWK 5HLWHU·V V\QGURPH� DUWKULWLV DQG

XUHWKULWLV WKDW GHYHORSHG DIWHU LQWUDYHVLFDO LQRFXODWLRQ ZLWK

%&* DV SDUW RI WKH WUHDWPHQW IRU XULQDU\ EODGGHU FDUFLQRPD�

,QWUDYHVLFDO %&* LQRFXODWLRQ KDV ORQJ EHHQ XVHG DV WKHUDS\

IRU WUDQVLWLRQDO FHOO FDUFLQRPD RI WKH EODGGHU� 7KH HIIHFW RI

WKH %&* RQ WKH WXPRU LV LQGLUHFW� FDXVLQJ DQ LQFUHDVHG

LPPXQH UHVSRQVH WKDW ORFDOO\ ILJKWV WKH WXPRU� +RZHYHU�

VRPHWLPHV WKH UHDFWLRQ LV QRW ORFDO EXW V\VWHPLF� DQG IHYHU�

UDVK DQG HYHQ VHSVLV KDYH EHHQ UHSRUWHG LQ UHODWLRQ WR

LQWUDYHVLFDO %&* DGPLQLVWUDWLRQ� ,QIHFWLRQ ZLWK0\FREDFWHULD

WXEHUFXORVLV KDV EHHQ FRQQHFWHG WR DXWRLPPXQH GLVRUGHUV

>�����@ LQFOXGLQJ DUWKULWLF V\PSWRPV� ,Q ���� 3RQFHW

GHVFULEHG DQ LQIODPPDWRU\ DUWKULWLV LQ VHYHUDO SDWLHQWV ZLWK

DFXWH WXEHUFXORVLV� EXW LWV H[LVWHQFH KDV EHHQ GLVSXWHG HYHU

VLQFH >��@� 5HVHDUFKHUV KDYH WULHG WR H[SODLQ WKH DSSDUHQW

FRQQHFWLRQ EHWZHHQ 0� WXEHUFXORVLV DQG DXWRLPPXQH

SKHQRPHQD WKURXJK WKH PROHFXODU PLPLFU\ WKHRU\� $

PROHFXOH FKDUDFWHULVWLF RI WKH 0� WXEHUFXORVLV �KHDW�VKRFN

SURWHLQ ��� KDV EHHQ LPSOLFDWHG LQ WKH

WULJJHULQJ RI DXWRLPPXQH SKHQRPHQD >��@�

EXW QR FRQFOXVLYH UHVXOWV KDYH EHHQ

REWDLQHG� 6NLQ PDQLIHVWDWLRQV� QDPHO\ OX�

SXV YXOJDULV� KDYH EHHQ GHVFULEHG DIWHU

LQWUDYHVLFDO %&* DGPLQLVWUDWLRQ� DV ZHOO DV

DIWHU VSRQWDQHRXV LQIHFWLRQ ZLWK WKH EDF�

WHULD� 7DEOH � VXPPDUL]HV WKH DXWRLPPXQH

GLVHDVHV DQG WKH YDFFLQHV WR ZKLFK WKH\

KDYH EHHQ FRQQHFWHG�

7KH FDVH GHVFULEHG E\ +RGLVK HW DO� LV

XQXVXDO EHFDXVH RI ERWK WKH DUWKULWLV

�ZKLFK LV DQ XQFRPPRQ RFFXUUHQFH LQ

UHODWLRQ WR %&* LQRFXODWLRQ� DQG WKH

SURWUDFWHG FRXUVH RI WKH LOOQHVV� $Q DGGL�

WLRQDO FDVH RI 5HLWHU·V V\QGURPH IROORZLQJ

LPPXQL]DWLRQ DJDLQVW W\SKRLG ZDV UHFHQWO\

UHSRUWHG >��@� ,Q WKLV ���\HDU�ROG PDQ WKH

V\PSWRPV RI WKH GLVHDVH ILUVW DSSHDUHG ��

GD\V DIWHU LPPXQL]DWLRQ� ,Q WKH FDVH

GHVFULEHG E\ +RGLVK DQG FROOHDJXHV� WKH

ILUVW V\PSWRPV RI WKH GLVHDVH PDQLIHVWHG

RQH ZHHN DIWHU WKH ILIWK WUHDWPHQW ZLWK

%&*�

$UWKULWLV KDV EHHQ GHVFULEHG� DV PHQ�

WLRQHG EHIRUH� LQ FRQQHFWLRQ ZLWK UXEHOOD

YDFFLQH� EXW DOVR ZLWK RWKHU YDFFLQHV� 5KHXPDWRLG DUWKULWLV

KDV EHHQ GHVFULEHG IROORZLQJ +%9 YDFFLQDWLRQ� DV ZHOO DV

RWKHU YDFFLQHV VXFK DV SDUDW\SKRLG $ DQG % >��@� 7KH

GHYHORSPHQW RI LQIODPPDWRU\ DUWKULWLV ILUVW RFFXUUHG �²�

ZHHNV IROORZLQJ LPPXQL]DWLRQ �ZKLOH QHXURORJLFDO VLGH

HIIHFWV KDYH EHHQ GHVFULEHG DOVR GXULQJ WKH ILUVW IHZ GD\V

DIWHU YDFFLQDWLRQ� ³ D UHDFWLRQ VLPLODU WR VHUXP VLFNQHVV�

8QOLNH VHUXP VLFNQHVV� KRZHYHU� WKLV GLVHDVH SHUVLVWHG�

0DQ\ RI WKH SDWLHQWV ZKR GHYHORSHG 5$ ZHUH FDUU\LQJ +/$

FODVV ,, JHQHV H[SUHVVLQJ WKH 5$ VKDUHG PRWLI� VXJJHVWLQJ D

JHQHWLF SUHGLVSRVLWLRQ WR WKH GLVHDVH� ,Q WKHVH FDVHV WKH

YDFFLQDWLRQ PD\ KDYH SURYLGHG WKH WULJJHU IRU WKH DXWR�

LPPXQH UHDFWLRQ� ,Q RWKHU FDVHV� VXFK DV 6/( GHVFULEHG

DIWHU YDULRXV LPPXQL]DWLRQV >7DEOH �@� VXFK DQ DVVRFLDWLRQ

ZDV QRW DOZD\V IRXQG�

$QRWKHU LQWHUHVWLQJ DVSHFW RI WKH SRVW�YDFFLQDWLRQ DXWR�

LPPXQH GLVHDVHV LV WKDW WKH\ DIIHFW PDOHV DQG IHPDOHV

HTXDOO\ >��@� XQOLNH WKH QDWXUDOO\ RFFXUULQJ DXWRLPPXQH

GLVHDVHV WKDW KDYH D FOHDU IHPDOH SUHGRPLQDQFH�

,Q WKH PHDQZKLOH� HYHQ WKRXJK ZH UHFRJQL]H WKDW

YDFFLQDWLRQ FDQ DQG GRHV KDYH DXWRLPPXQH VLGH HIIHFWV�

DQG WKDW LW FDQ WULJJHU IXOO�EORZQ DXWRLPPXQH GLVHDVHV� ZH

DUH XQDEOH WR LGHQWLI\ ZKR LV PRVW SURQH WR GHYHORS WKHVH

VLGH HIIHFWV RU GLVHDVHV DIWHU LPPXQL]DWLRQ� 7KLV LV QRW

XQOLNH RXU LQDELOLW\ WR DQWLFLSDWH ZKLFK LQGLYLGXDOV IURP

DPRQJ WKRVH H[SRVHG WR FHUWDLQ HQYLURQPHQWDO IDFWRUV� DQG�

RU FDUU\LQJ D JLYHQ JHQHWLF EDJJDJH� ZLOO GHYHORS DXWR�

LPPXQH GLVHDVH� $V PRUH FDVHV RI V\VWHPLF FRQQHFWLYH

WLVVXH GLVHDVHV IROORZLQJ YDFFLQDWLRQV DUH UHSRUWHG� ZH PD\

��� $� $KDURQ�0DRU DQG <� 6KRHQIHOG ,0$- • 9RO � • 0DUFK ����

7DEOH �� $XWRLPXQH GLVHDVHV UHSRUWHG DIWHU YDFFLQDWLRQVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'LVHDVH 1R� RI FDVHV 9DFFLQH 5HIHUHQFH
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

6/( �� +%9 �

� 7\SKRLG�3DUDW\SKRLG ��
� &RPELQDWLRQ ��
� $QWKUD[ ��
� 7HWDQXV ��

5$ �� +%9 �� ��
�� 7HWDQXV ��

06 0RUH WKDQ �� +%9 �
$XWLVP 0RUH WKDQ �� 005 �
5HLWHU·V � %&* 3UHVHQW

� 7\SKRLG ��
� 6DOPRQHOOD $UWKULWLV 5KHXP ������������
� &RPELQDWLRQ %U 0HG - �����������

'HUPDWRP\RVLWLV � 6PDOOSR[ ��
� %&* ��
� 'LSKWKHULD ��
� '37 ��

3$1 � ,QIOXHQ]D ��
� 3HUWXVVLV ��

*%6 0RUH WKDQ �� ,QIOXHQ]D �
� 3ROLR �
� 7HWDQXV �

5HDFWLYH DUWKULWLV � '37 ��
� 005 $UFK 'LV &KLOG �����������²�
�� +%9 &OLQ ([S 5KHXP ����������

,QIOXHQ]D 5HFHQWL 3URJ 0HG �������� ���²��
,QIOXHQ]D �� ��

&OLQ 5KHXPDWRO �����������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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5$  UKHXPDWRLG DUWKULWLV

(GLWRULDOV
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%&*  EDFLOOXV &DOPHWWH�*XpULQ



EH DEOH WR LGHQWLI\ WKRVH WKDW DUH JHQHWLFDOO\ SURQH WR EH
QHJDWLYHO\ DIIHFWHG E\ WKH LPPXQL]DWLRQ� ,W VKRXOG EH VWDWHG
WKDW SDWLHQWV DOUHDG\ GLDJQRVHG ZLWK DXWRLPPXQH GLVHDVHV
VXFK DV 5$ RU 6/( ZLWKVWDQG LPPXQL]DWLRQ YHU\ ZHOO DQG
HYHQ EHQHILW IURP LW� :LWK WKHVH SDWLHQWV EHLQJ DW JUHDWHU
ULVN IURP LQIHFWLRXV GLVHDVHV� WKH YDFFLQDWLRQ DFWXDOO\
UHGXFHV WKH PRUELGLW\ DQG WKH PRUWDOLW\ DPRQJ WKHP�

7KH GLOHPPD RI ZKHWKHU DQG ZKHQ WR YDFFLQDWH UHPDLQV
XQUHVROYHG� DQG WKH SROHPLF DURXQG WKLV LVVXH ZLOO VXUHO\
FRQWLQXH XQWLO RQJRLQJ UHVHDUFK SURYLGHV XV ZLWK PRUH
GHILQLWH JXLGHOLQHV DQG DQVZHUV�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

55HHIIHHUUHHQQFFHHVV

�� &RKHQ $'� 6KRHQIHOG <� 9DFFLQH�LQGXFHG DXWRLPPXQLW\� - $XWRLPPXQ
����������²����

�� 6KRHQIHOG <� $URQ�0DRU $� 9DFFLQDWLRQ DQG DXWRLPPXQLW\ ³ YDFFLQRVLV� D
GDQJHURXV OLDLVRQ" - $XWRLPPXQ ���������²���

�� 0DUVKDOO (� $ VKDGRZ IDOOV RQ KHSDWLWLV % YDFFLQDWLRQ HIIRUW >(GLWRULDO@�

6FLHQFH �������������

�� 'RYH $� &RQJUHVV H[DPLQHV FKLOGKRRG YDFFLQH VDIHW\� 1DW 0HG �����������

�� 6LQJK 9.� 6KHUHQ ;/� <DQJ 9&� 6HURORJLFDO DVVRFLDWLRQ RI PHDVOHV YLUXV

DQG KXPDQ KHUSHVYLUXV�� ZLWK EUDLQ DXWRDQWLERGLHV LQ DXWLVP� &OLQ ,PPXQRO
,PPXQRSDWKRO �����������²��

�� /HH -:� 0HOJDDUG 5� &OHPHQWD &-� $XWLVP� LQIODPPDWRU\ ERZHO GLVHDVH DQG

005 YDFFLQH� /DQFHW ������������²��

�� 3HOWROD +� 3DWMD $� /HLQLNNL 3� 9DOOH 0� 'DYLGNLQ ,� 3DXQLR 0� 1R HYLGHQFH

IRU PHDVOHV� PXPSV DQG UXEHOOD YDFFLQH�DVVRFLDWHG LQIODPPDWRU\ ERZHO

GLVHDVH RU DXWLVP LQ D ���\HDU SURVSHFWLYH VWXG\� /DQFHW �������������²��

�� *UDVODQG $� 9LQFHQHX[ 3� 5KHXPDWLF PDQLIHVWDWLRQV RI YDFFLQDWLRQ� 5KHXP
(XU ����������²��

�� :DNHILHOG $-� 0RQWJRPHU\ 60� $XWLVP� YLUDO LQIHFWLRQ DQG PHDVOHV�

PXPSV�UXEHOOD YDFFLQDWLRQ� ,0$- ����������²��

��� 6\PPRQV '30� &KDNUDYDUW\ .� &DQ LPPXQL]DWLRQ WULJJHU UKHXPDWRLG

DUWKULWLV� $QQ 5KHXP 'LV �����������²��

��� 7XGHOD 3� 0DUWL 6� %RQDO -� 6\VWHPLF OXSXV HU\WKHPDWRVXV DQG YDFFLQDWLRQ
DJDLQVW KHSDWLWLV %� 1HSKURQ ������������

��� 6WHIDQLQL 0� 3LRPHOOL 6� 2VWURYVNL -)� &ROSR\V :3� $FXWH YDVFXODU SXUSXUD
IROORZLQJ LPPXQL]DWLRQ ZLWK DVLDWLF LQIOXHQ]D YDFFLQH� 1 (QJO - 0HG �����
�����²���

��� -RHNHV $0� *DEULHO -57� *RJJLQ -� 5HQDO GLVHDVH IROORZLQJ SURSK\ODFWLF
LQRFXODWLRQ� 1HSKURQ ����������²���

��� +RGLVK ,� (]UD '� *XU +� 6WUXJR 5� 2OFKRYVN\ '� 5HLWHU·V V\QGURPH DIWHU
LQWUDYHVLFDO EDFLOOXV &DOPHWWH�*XpULQ WKHUDS\ IRU EODGGHU FDQFHU� ,0$-

����������²��

��� 6KRHQIHOG <� ,VHQEHUJ '$� 0\FREDFWHULD DQG DXWRLPPXQLW\� ,PPXQRO 7RGD\
����������²���

��� 7LVFKOHU 0� 6KRHQIHOG <� 7XEHUFXORVH HW LPPXQLWH� RX HQ VRPPHV QRXV"
$QQ ,QVW 3DVWHXU ����������²��

��� 0DLOOHIHUW -)� 6HUDELDQ�7RQROOL ,� &KHUDVVH $� 'HPRX[ $/� 7DYHUQLHU &�
3LURWK /� $UWKULWLV IROORZLQJ FRPELQHG YDFFLQH DJDLQVW GLSKWKHULD� SROLR�
P\HOLWLV DQG WHWDQXV WR[RLG� &OLQ ([S 5KHXPDWRO �LQ SUHVV��

��� 2OGHU 6$� %DWWDIDUDQR ')� (Q]HQDXHU 5-� .ULHJ $0� &DQ LPPXQL]DWLRQ
SUHFLSLWDWH FRQQHFWLYH WLVVXH GLVHDVH" 5HSRUW RI ILYH FDVHV RI V\VWHPLF OXSXV
HU\WKHPDWRVXV DQG UHYLHZ RI WKH OLWHUDWXUH� 6HPLQ $UWKULWLV 5KHXP

�����������²��
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&RUUHVSRQGHQFH� 'U� <� 6KRHQIHOG� 'HSW� RI ,QWHUQDO 0HGLFLQH %�
6KHED 0HGLFDO &HQWHU� 7HO�+DVKRPHU ������ ,VUDHO� 7HO� ������� ���
����� )D[� ������� ��� ����� HPDLO� VKRHQIHO#SRVW�WDX�DF�LO

,0$- • 9RO � • 0DUFK ���� 7KH *RRG� WKH %DG DQG WKH 8JO\ RI 9DFFLQDWLRQ ���

(GLWRULDOV

:KHQHYHU SHRSOH DJUHH ZLWK PH , DOZD\V IHHO , PXVW EH ZURQJ�

2VFDU :LOGH

'ULQN WR KHDOWK
6WXGLHV LQ DQLPDOV KDYH VKRZQ WKDW WKH IUHTXHQF\ RI

XULQDWLRQ LV LQYHUVHO\ DVVRFLDWHG ZLWK WKH OHYHO RI SRWHQWLDO

FDUFLQRJHQV LQ WKH XURWKHOLXP� ,Q KXPDQV� DQ LQFUHDVH LQ

WRWDO IOXLG LQWDNH PD\ UHGXFH FRQWDFW WLPH EHWZHHQ

FDUFLQRJHQV DQG XURWKHOLXP E\ GLOXWLQJ XULQDU\ PHWDER�

OLWHV� +RZHYHU� WKH GDWD RQ IOXLG LQWDNH LQ UHODWLRQ WR WKH

ULVN RI EODGGHU FDQFHU DUH LQFRQFOXVLYH� 5HVHDUFKHUV IURP

%RVWRQ H[DPLQHG WKH UHODWLRQ EHWZHHQ WRWDO IOXLG LQWDNH

DQG WKH ULVN RI EODGGHU FDQFHU DPRQJ ������ SDUWLFLSDQWV LQ

WKH SURVSHFWLYH +HDOWK 3URIHVVLRQDOV )ROORZ�XS 6WXG\ RYHU

D SHULRG RI �� \HDUV� 7KH\ IRXQG ��� QHZO\ GLDJQRVHG

FDVHV RI EODGGHU FDQFHU GXULQJ WKH IROORZ�XS SHULRG�

,QIRUPDWLRQ RQ WRWDO IOXLG LQWDNH ZDV GHULYHG IURP WKH

UHSRUWHG IUHTXHQF\ RI FRQVXPSWLRQ RI WKH �� W\SHV RI

EHYHUDJHV RQ WKH IRRG�IUHTXHQF\ TXHVWLRQQDLUH� ZKLFK ZDV

FRPSOHWHG E\ HDFK RI WKH ������ SDUWLFLSDQWV ZKR ZHUH

IUHH RI FDQFHU LQ ����� /RJLVWLF�UHJUHVVLRQ DQDO\VHV ZHUH

SHUIRUPHG WR DGMXVW IRU NQRZQ DQG VXVSHFWHG ULVN IDFWRUV

IRU EODGGHU FDQFHU�

7KH UHVXOWV VKRZHG WKDW WRWDO GDLO\ IOXLG LQWDNH ZDV

LQYHUVHO\ DVVRFLDWHG ZLWK WKH ULVN RI EODGGHU FDQFHU� WKH

PXOWLYDULDWH UHODWLYH ULVN ZDV ���� ���� FRQILGHQFH

LQWHUYDO� ���� WR ����� IRU WKH KLJKHVW TXLQWLOH RI WRWDO GDLO\

IOXLG LQWDNH �!����� PO SHU GD\� DV FRPSDUHG ZLWK WKH

ORZHVW TXLQWLOH ������� PO SHU GD\�� 7KH FRQVXPSWLRQ RI

ZDWHU FRQWULEXWHG WR D ORZHU ULVN ³ UHODWLYH ULVN ����

���� &O� ���� WR ����� IRU PRUH WKDQ ����� PO ��� FXSV� SHU

GD\ YV� <��� PO �� FXS� SHU GD\� ³ DV GLG WKH FRQVXPSWLRQ

RI RWKHU IOXLGV� UHODWLYH ULVN ���� ���� &O� ���� WR ����� IRU

!����� PO SHU GD\ YV� ���� PO SHU GD\� 7KH DXWKRUV

FRQFOXGH WKDW D KLJK IOXLG LQWDNH LV DVVRFLDWHG ZLWK D

GHFUHDVHG ULVN RI EODGGHU FDQFHU LQ PHQ�

1 (QJO - 0HG �������������
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