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0\FRSODVPRVLV�LQ��DQ�RUJDQLVHG�IDUP���

0\FRSODVPDO� LQIHFWLRQV� FDXVH
UHVSLUDWRU\� GLVHDVHV� RI� PDMRU� HFRQRPLF
VLJQLILFDQFH� LQ� IDUP� DQLPDOV�� HVSHFLDOO\� LQ
UXPLQDQWV�� SLJV� DQG� SRXOWU\� �4XLQQ� HW� DO��
�������2I�WKH�P\FRSODVPD�LQIHFWLRQ�RI�JRDWV�
FRQWDJLRXV�FDSULQH�SOHXURSQHXPRQLD��&&33�
RFFXUV� LQ�$IULFD� DQG�$VLD�� &ODVVLFDO�� DFXWH
&&33� LV�FDXVHG�E\�0\FRSODVPD�FDSULFROXP
VXEVS��FDSULSQHXPRQLDH��RULJLQDOO\�NQRZQ�DV
WKH� )��� ELRW\SH� �:RUOG� 2UJDQLVDWLRQ� IRU
$QLPDO�+HDOWK���������7KLV�RUJDQLVP EHORQJV
WR� D� FORVHO\� UHODWHG� JURXS� RI�P\FRSODVPDV
FDOOHG�WKH�0\FRSODVPD�P\FRLGHV�FOXVWHU��7ZR
RWKHU� RUJDQLVPV� LQ� WKLV� JURXS��0��P\FRLGHV
VXEVS��FDSUL�DQG�0��P\FRLGHV�VXEVS��P\FRLGHV
ODUJH�FRORQ\�W\SH��FDQ�FDXVH�D�GLVHDVH�LQ�VPDOO
UXPLQDQWV�WKDW�UHVHPEOHV�&&33�EXW�PD\�KDYH
H[WUDSXOPRQDU\� VLJQV� DQG� OHVLRQV�
0\FRSODVPD� FDSULSQHXPRQLDH� DQG� RWKHU
PHPEHUV� RI� WKH�0��P\FRLGHV� FOXVWHU� FURVV
UHDFW� LQ� VHURORJLFDO� WHVWV� DQG� VKDUH
ELRFKHPLFDO� DQG� JHQHWLF� VLPLODULWLHV� �&HQWUH
IRU� )RRG�6HFXULW\� DQG�3XEOLF�+HDOWK�� ������
7KLV� UHSRUW� GHDOV� ZLWK� DQ� RXWEUHDN� RI
P\FRSODVPRVLV� LQ� DQ�RUJDQLVHG�SULYDWH� IDUP
LQ�.DQQXU�GLVWULFW�RI�1RUWK�.HUDOD�

$� UDSLGO\� VSUHDGLQJ� LQIHFWLRQ� ZLWK
IHYHU�� QDVDO� GLVFKDUJH�� FRXJK�� UHVSLUDWRU\
GLVWUHVV��JUXQWLQJ��FRQMXQFWLYLWLV�DQG�PRUWDOLW\
ZDV� REVHUYHG� LQ� D� SULYDWH� JRDW� IDUP� LQ
.RPPHUL� LQ� .DQQXU� GLVWULFW� GXULQJ� -DQXDU\
������ )URP�DPRQJ� WKH� ���� DQLPDOV� KRXVHG
LQ�WKH�IDUP��UHSUHVHQWDWLYH�EORRG�VDPSOHV�ZHUH
FROOHFWHG� IURP� HLJKW� DIIHFWHG� DQG� LQ� FRQWDFW
DQLPDOV�� %ORRG� VPHDUV� ZHUH� PDGH� DQG
H[DPLQHG�IRU�KDHPRSURWR]RDQV�DIWHU�VWDLQLQJ
E\�*LHPVD� VWDLQ��6HUXP�ZDV� VHSDUDWHG� DQG
WHVWHG�IRU�DQWLP\FRSODVPD�DQWLERGLHV�E\�UDSLG
SODWH� DJJOXWLQDWLRQ� WHVW� DV� GHVFULEHG� E\
6ULYDVWDYD�HW� DO�� ������� XVLQJ�0��P\FRLGHV
VXEVS��FDSUL�SODWH�WHVW�DQWLJHQ��5RVH�%HQJDO
FRORXUHG�� SURFXUHG� IURP� WKH� 'LYLVLRQ� RI
%DFWHULRORJ\�DQG�0\FRORJ\��,QGLDQ�9HWHULQDU\
5HVHDUFK�,QVWLWXWH��,95,���,]DWQDJDU��%ULHIO\�WKH

287%5($.�2)�0<&23/$6026,6�,1�$1
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WHVW�ZDV�FRQGXFWHG�DV�IROORZV�
7ZHQW\�PLFUROLWUHV� HDFK� RI� FRORXUHG

DQWLJHQ�DQG�WHVW�VHUXP�ZHUH�PL[HG�RQ�D�FOHDQ
JODVV� VOLGH� DQG� WKH� DJJOXWLQDWLRQ� UHDFWLRQV
ZHUH�JUDGHG�DV����WR����DFFRUGLQJ�WR�WKH�VL]H
RI�WKH�DJJOXWLQDWH�DQG�VSHHG�RI�WKHLU�IRUPDWLRQ�
$�UDSLG�FRDUVH�IORFFXODWLRQ�RFFXUULQJ�LQ����WR
��� VHF� ZDV� JLYHQ� ���� D� VLPLODU� EXW� OHVV
IORFFXODWLRQ� DQG� FRPSOHWH� LQ� WZR�PLQXWHV� DV
����D�GHILQLWH� UHDFWLRQ�EXW� IDU� IURP�FRPSOHWH
���DQG�D�YHU\�ILQH�IORFFXODWLRQ�GHWHFWDEOH�RQO\
LQ� JRRG� OLJKW� ����$Q\� DJJOXWLQDWLRQ� DIWHU� WZR
PLQXWHV�ZDV� WDNHQ� DV� QRQ�VSHFLILF� UHDFWLRQ�
7KH� WHVW� ZDV� SHUIRUPHG� ZLWK� SRVLWLYH� DQG
QHJDWLYH�FRQWUROV�

2I�WKH�HLJKW�VDPSOHV�WHVWHG��ILYH������
SHU�FHQW�� WHVWHG�SRVLWLYH� IRU�DQWLP\FRSODVPD
DQWLERGLHV�� 7KH� FOLQLFDO� VLJQV� RI� FRXJK�
UHVSLUDWRU\� GLVWUHVV� DQG� FRQMXQFWLYLW LV
DVVRFLDWHG�ZLWK� WKH� LQIHFWLRQ� FRUUHODWHG�ZHOO
ZLWK� WKH� VHURORJLFDO� ILQGLQJV� DQG� KHQFH� WKH
GLVHDVH�ZDV� GLDJQRVHG� DV�P\FRSODVPRVLV�
3HVWH� GHV� SHWLWV� UXPLQDQWV� �335��ZDV� UXOHG
RXW� DV� HQWHULWLV� ZDV� QRW� VHHQ� LQ� DQ\� RI� WKH
FDVHV��+DHPRSURWR]RDQV�ZHUH� QRW� GHWHFWHG
LQ�DQ\�RI�WKH�EORRG�VPHDUV�

3UHYDOHQFH� RI�P\FRSODVPD� LQIHFWLRQ
LQ� JRDWV� LQ� RWKHU� VWDWHV� RI� ,QGLD� KDV� EHHQ
UHSRUWHG��*KRVK�HW��DO���������3UDGKDQ� �����
6KDKHHQ�HW��DO���������%DUEXGGKH�HW��DO��������
,QJOH� HW� DO��� ������� 7KH� SUHYDOHQFH� RI� WKH
GLVHDVH�LQ�:D\DQDG�GLVWULFW�RI�.HUDOD�KDV�DOVR
EHHQ� HVWDEOLVKHG� �3UL\D� HW� DO��� ������
0\FRSODVPRVLV� EHLQJ� DQ� HFRQRPLFDOO\
VLJQLILFDQW� GLVHDVH�RI� FDSULQHV��PHDVXUH�DUH
WR�EH�WDNHQ�IRU�SUHYHQWLQJ�LWV�RFFXUUHQFH�
6XPPDU\

$Q�RXWEUHDN�RI�DQ�LQIHFWLRXV�GLVHDVH
ZDV�UHSRUWHG�LQ�D�SULYDWH�JRDW�IDUP�LQ�.DQQXU
GLVWULFW�RI�.HUDOD��7KH�PDLQ�FOLQLFDO�V\PSWRPV
REVHUYHG�ZHUH�IHYHU��QDVDO�GLVFKDUJH��FRXJK�
UHVSLUDWRU\� GLVWUHVV� DQG� JUXQWLQJ��2XW� RI� WKH

5HFHLYHG�����������
$FFHSWHG�����������
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&KLQWX�5DYLVKDQNDU�HW�DO�

HLJKW� VHUD� FROOHFWHG� IURP� WKH� DQLPDOV� RI� WKH
IDUP��ILYH�������SHU�FHQW��KDG�DQWLP\FRSODVPD
DQWLERGLHV� ZKHQ� WHVWHG� E\� WKH� UDSLG� SODWH
DJJOXWLQDWLRQ�WHVW��7KH�GLVHDVH�FRQGLWLRQ�ZDV
GLDJQRVHG�DV�P\FRSODVPRVLV�RQ�WKH�EDVLV�RI
WKH�UHVXOWV�RI�WKH�VHURORJLFDO�WHVW�
$FNQRZOHGJHPHQW

7KH� DXWKRUV� WKDQN� WKH�$VVRFLDWH
'HDQ�� &ROOHJH� RI� 9HWHULQDU\� DQG�$QLPDO
6FLHQFHV��3RRNRGH��IRU�SURYLGLQJ�WKH�IDFLOLWLHV
IRU�FRQGXFW�RI�WKH�VWXG\�
5HIHUHQFHV
%DUEXGGKH�� 6�� %��� 6XQGDUDP�� 5�� 1�� 6��

&KDNXUNDU��(��%���6DKDUH��$��0��DQG
6ZDLQ��%��.��������6HURSUHYDOHQFH�RI
FRQWDJLRXV�FDSULQH�SOHXURSQHXPRQLD�
EOXHWRQJXH� DQG� SHVWH� GHV� SHWLWV
UXPLQDQWV� DPRQJ� JRDWV� LQ� *RD
UHJLRQ�� ,QGLDQ� -�� &RPS��0LFURELRO�
,PPXQRO��,QIHFW��'LV�� ���������

&HQWUH� IRU� )RRG�6HFXULW\� DQG�3XEOLF�+HDOWK�
&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��,RZD
6WDWH� 8QLYHUVLW\�� ������ &RQWDJLRXV
FDSULQH� SOHXURSQHXPRQLD��$YDLODEOH
DW� KWWS���ZZZ�FIVSK�LDVWDWH�HGX�
)DFWVKHHWV�SGIV�FRQWDJLRXVBFDSULQH
BSOHXURSQHXPRQLD�SGI�$FFHVVHG�RQ��
6HSWHPEHU������

*KRVK��6��6���6ULYDVWDYD��1��&���6LNGDU��$��DQG
*XSWD��%��5��������6HURSUHYDOHQFH�RI
FDSULQH�P\FRSODVPD�LQ�7ULSXUD��,QGLDQ
9HW��-��������������

,QJOH��9��&���6LYDNXPDU��3���.DORUH\��'��5���3RWH�
'��(���'KDPDQQD�3DWLO��3��6���&KDYKDQ�
6��.���1DJGLYH��$��$��DQG�+DWNDU��'��1�
������6HURSUHYDOHQFH� RI� FRQWDJLRXV
FDSULQH�SOHXURS�QHXPRQLD�LQ�JRDWV�LQ
1DJSXU�GLVWULFW�RI�9LGDUEKD�UHJLRQ��9HW�
:RUOG� ����������

3UDGKDQ��5��.��������6KHHS�DQG�JRDW�GLVHDVH
SUREOHP�LQ�KXPLG�UHJLRQ�&RPS���7KLUG
1DWLRQDO�6HPLQDU�RQ�6PDOO�5XPLQDQW

'LVHDVH�� ���� 'HFHPEHU�� ����� DW
&,5*��0DNKGRRP��0DWKXUD��8�3���SS
������

3UL\D��3�0���%DEXUDM��1��.���.LUDQ��1���5DMDQ�
6��� 5DYLVKDQNDU�� &�� DQG� -D\HVK�� 9�
������$�FURVV�VHFWLRQDO� LQYHVWLJDWLRQ
RQ�&&33�DPRQJ� JRDWV� RI�:D\DQDG
GLVWULFW� RI� .HUDOD�� ,QGLD�� %LRVFL�
%LRWHFK��5HV��&RPP�� ����������

4XLQQ�3�� -��� 0DUNH\�� %�� .��� &DUWHU�� 0�� (��
'RQHOO\��:��-��&���/HRQDUG��)��&�������
9HWHULQDU\�0LFURELRORJ\�DQG�0LFURELDO
'LVHDVHV��%ODFNZHOO�6FLHQFH�/LPLWHG�
8QLWHG�.LQJGRP��SS���������

6KDKHHQ��0��� +DTXH�� 6�� DQG�7KDNXU�� '�� .�
������ &RQWDJLRXV� FDSULQH
SOHXURSQHXPRQLD� LQ� NLGV� LQ�5DQFKL�
,QGLDQ�-���$QLP��6FL��������������

6ULYDVWDYD��1��&���6ULYDVWDYD��6��.���8SSDO��3�
.��DQG�6LNGDU��$��������'HWHFWLRQ�RI
DQWLERGLHV� DJDLQVW� 0\FRSODVPD
P\FRLGHV�VXEVSHFLHV�FDSUL�XVLQJ�VOLGH
DJJOXWLQDWLRQ� WHVW�� ,QGLDQ� -�� &RPS�
0LFURELRO�� ,PPXQRO�� ,QIHFW�� 'LV�� ���
������

:RUOG�2UJDQLVDWLRQ� IRU�$QLPDO�+HDOWK�� �����
0DQXDO� RI� 'LDJQRVWLF� 7HVWV� DQG
9DFFLQHV� IRU� 7HUUHVWULDO� $QLPDOV�
&KDSWHU� ������� &RQWDJLRXV� FDSULQH
SOHXURSQHXPRQLD��$YDLODEOH�DW��KWWS��
�ZZZ�RLH�LQW�HQJ�QRUPHV�PPDQXDO�
� � �� � S G I � � � � � � � � B&&33� S G I �
$FFHVVHG����6HSWHPEHU������

&KLQWX�5DYLVKDQNDU���3��0��3UL\D���
5HJKX�5DYLQGUDQ��DQG�6��$MLWKNXPDU��
'HSDUWPHQW�RI�9HWHULQDU\�0LFURELRORJ\
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV
3RRNRGH��:D\DQDG������������.HUDOD

��$VVLVWDQW�3URIHVVRU���RQ�VWXG\�OHDYH�
��$VVLVWDQW�3URIHVVRU��&9$6��0DQQXWK\
�$VVLVWDQW�3URIHVVRU��'HSW��RI�9HW��3DUDVLWRORJ\
�3URIHVVRU�DQG�+HDG��'HSW��RI��&OLQLFDO�9HWHULQDU\�0HGLFLQH��&9$6��0DQQXWK\


