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=XVDPPHQIDVVXQJ��

7LWHO��'HU�(LQIOXVV�GHU�NUDQLRVDNUDORVWHRSDWKLVFKHQ�7HFKQLN�Ä&9��³�DXI�GHQ�7UHPRU�

EHL�LGLRSDWKLVFKHP�0RUEXV�3DUNLQVRQ��,36���

(LQH�H[SHULPHQWHOOH�)DOOVHULHQ�6WXGLH��(UJHEQLVVH�XQG�9HUJOHLFK�]XU�DNWXHOOHQ�

6WXGLHQODJH��(LQ�3OlGR\HU�I�U�GLH�,QWHJUDWLRQ�GHU�2VWHRSDWKLH�LQ�GLH�/HLWOLQLHQ�I�U�

0RUEXV�3DUNLQVRQ�XQG�7UHPRU�

+LQWHUJUXQG��7UHPRU�LVW�HLQ�.DUGLQDOV\PSWRP�GHU��,36�7ULDV�5LJRU��7UHPRU��$NLQHVH��

7UHPRU�OlVVW�VLFK�PHGLNDPHQW|V�QXU�XQYROOVWlQGLJ�EHKHUUVFKHQ��

,P�$'/�NDQQ�7UHPRU�HLQH�JUR�H�%HODVWXQJ�I�U��HLQH�3P3�GDUVWHOOHQ�XQG�3DUWL]LSDWLRQ�

XQG�$'/V�HLQVFKUlQNHQ�RGHU�JDQ]��EHKLQGHUQ����

,Q����� NRQQWH�LQ��HLQHU�]XIlOOLJHQ�(LQ]HOIDOOEHREDFKWXQJ��HLQH�WUHPRUUHGX]LHUHQGH�

:LUNXQJ�YRQ�Ä&9��³��EHL��PHGLNDPHQWHQLQGL]LHUWHP�0RUEXV�3DUNLQVRQ�IHVWJHVWHOOW�

ZHUGHQ��9LHU�3LORWEHKDQGOXQJHQ�LQ������EHVWlWLJWHQ�HLQH�WUHPRUUHGX]LHUHQGH�

:LUNXQJ��YRQ�Ä&9��³�DXFK�EHL�,36���

=LHO��'LH�+\SRWKHVH�VROO�JHSU�IW�ZHUGHQ��GDVV�GLH�NUDQLRVDNUDORVWHRSDWKLVFKH�

%HKDQGOXQJVWHFKQLN�Ä&9��³�GHQ�7UHPRU�EHL��3DWLHQWHQ�PLW�0��3DUNLQVRQ��

UHGX]LHUW��'DV�(UJHEQLV�VROO�HYDOXLHUW��ZHUGHQ�LQ�%H]XJ�DXI�GLH�9HUZHQGEDUNHLW�EHL�

GHU�*HVWDOWXQJ�YRQ�/HLWOLQLHQ��EHL�0�3��XQG�7UHPRU��'LH�)DOOVHULH�NDQQ�XQG�VROO�EHL�

%HVWlWLJXQJ��YRQ�7UHPRUUHGXNWLRQ�]XU�+\SRWKHVHQELOGXQJ��I�U�GLH�*UXQGJHVDPWKHLW�

GHU�3P3��LQ�'��EHLWUDJHQ��GDVV�NUDQLRVDNUDOH�2VWHRSDWKLH�WUHPRUUHGX]LHUHQG�ZLUNW�

XQG�GDKHU�%HVWDQGWHLO�GHU��OHLWOLQLHQRULHQWLHUWHQ��9HUVRUJXQJ��YRQ�,36��VHLQ�NDQQ���

0HWKRGH��(LQH��PRQR]HQWULVFKH�H[SHULPHQWHOOH��)DOOVHULHQ�6WXGLH� ���3HUVRQHQ�PLW�

3DUNLQVRQ�XQG�7UHPRU�ZXUGHQ������[��Z|FKHQWOLFK�EHKDQGHOW��PLW�PRGLIL]LHUWHU�

NUDQLRVDNUDORVWHRSDWKLVFKHU�%HKDQGOXQJVWHFKQLN��Ä&9��³��LQ����6LW]XQJHQ�PLW����

0LQXWHQ�'DXHU��

(LQH�VDQIWH�.RPSUHVVLRQ�XQG�'HNRPSUHVVLRQ�YRQ�MH���6HN��'DXHU�ZXUGH�DP�

&UDQLXP�PLW��GHU�*ULIIWHFKQLN�Ä&9��³��GXUFKJHI�KUW��'HU��7UHPRU�ZXUGH��YRUKHU��

QDFKKHU��XQG�QDFK����0LQXWHQ��GXUFK�GLH�156��YHUEDO��HUKREHQ���'LH��'DXHU��GHU��

7UHPRUUHGXNWLRQ�QDFK�GHU�%HKDQGOXQJ�ZXUGH�EHL�GHU�QlFKVWHQ�%HKDQGOXQJ�HUIUDJW��
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'DV��(UJHEQLV�ZXUGH�YHUJOLFKHQ�PLW�GHU�6WXGLHQODJH�XQG�GHQ�/HLWOLQLHQ��XQG�LQ�%H]XJ�

DXI��GLH�LQWHUQH�9DOLGLWlW�PLWWHOV��3H'UR�XQG�(YLGHQ]VNDOD��EHUSU�IW��'LH��(UJHEQLVVH�

ZXUGHQ�KLQVLFKWOLFK�GHU�9HUZHQGEDUNHLW�EHL�/HLWOLQLHQ��EHUSU�IW���

'LH�6WXGLH��ZXUGH�]XU�3U�IXQJ�GHU��(WKLNNRPPLVVLRQ�GHU��/08��YRUJHOHJW���XQG�DP�

����������ZXUGH�HLQH�HWKLVFK��UHFKWOLFKH�8QEHGHQNOLFKNHLWVEHVFKHLQLJXQJ��

DXVJHVWHOOW��

(LQH��V\VWHPDWLVFKH�/LWHUDWXUUHFKHUFKH�YRQ�������ZXUGH�DNWXDOLVLHUW�XQG�EHVWlWLJW��

GXUFK�HLQH�$UEHLW�DXV��������]X��3DUNLQVRQ�XQG�2VWHRSDWKLH���VWLFKSUREHQKDIW�ZXUGHQ�

LQWUDPXUDOH�4XHOOHQ�HUVFKORVVHQ�GXUFK�$QVFKUHLEHQ�YRQ�2VWHRSDWKLHVFKXOHQ���

/HLWOLQLHQ�LQ�'HXWVFKODQG��I�U�,36�XQG�7UHPRU��ZXUGHQ�DXI�%HWHLOLJXQJ�GHU�

2VWHRSDWKLH�XQWHUVXFKW���

(UJHEQLVVH���

9RQ�)HEUXDU������ELV��0DL�������ZXUGH��GLH�6WXGLH��LQ��DPEXODQWHU�3UD[LV�

GXUFKJHI�KUW��

'LH�'LIIHUHQ]�GHV�7UHPRUJUDGHV�DXI�GHU��156�YRQ�%HJLQQ�GHU��6WXGLH��]X�GHP�

7UHPRUJUDG��DXI�GHU��156�DP�(QGH�GHU��OHW]WHQ�%HKDQGOXQJ�!�Ä�³�KDW��HLQH�UHODWLYH�

+lXILJNHLW�YRQ�S� ���������6RPLW��UHDJLHUHQ���������DOOHU�3UREDQGHQ�PLW��HLQHU�

7UHPRUUHGXNWLRQ��GLH��JU|�HU��LVW�DOV�Ä�³��DXI�Ä&9��³�LQFO��YRUDQJHJDQJHQHU�

3K\VLRWKHUDSLH��

'HU�0LWWHOZHUW�GHU��7UHPRUUHGXNWLRQ�LP�9HUJOHLFK��XQPLWWHOEDU�YRU�XQG�QDFK�Ä&9��³�

OLHJW�EHL������156�3XQNWHQ��������6WXQGHQ��EHWUlJW�GHU��0LWWHOZHUW�GHU�'DXHU�GHU�

7UHPRUUHGXNWLRQ�QDFK��Ä&9��³���

'LVNXVVLRQ��

'LH�3ULPlUVWXGLH�ZLUG�EH]�JOLFK��ELDV��DXVI�KUOLFK�GLVNXWLHUW�����LQWUDPXUDOH�

$EVFKOXVVDUEHLWHQ�VSUHFKHQ�YRQ�9RUWHLOHQ�I�U�3P3�GXUFK�2VWHRSDWKLH��

7URW]�6FKZlFKHQ�LP�(YLGHQ]JUDG�GLHVHU�6WXGLH�VSULFKW�GLH�6XPPH��GHU�1XW]HQ�

EHVWlWLJHQGHQ�)RUVFKXQJ�]XP�7KHPD�GDI�U��LP�6LQQH�GHU�*OHLFKEHUHFKWLJXQJ�ODXW�

%b.�*XWDFKWHQ�DXV�������PLW�DQGHUHQ��7KHUDSLHYHUIDKUHQ��]�%��DXV�GHU��2UWKRSlGLH��

EHL�GHQHQ�HEHQVR�GHU�(E0�%HZHLV��IHKOW��2VWHRSDWKLH�LQ�/HLWOLQLHQ�I�U�,63�XQG�

7UHPRU�DXI]XQHKPHQ�XQG�ZHLWHU��]X�HYDOXLHUHQ���
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6FKOXVVIROJHUXQJHQ�)D]LW��

'LH��$XVJDQJVK\SRWKHVH��ZXUGH�EHVWlWLJW�XQG�VW�W]W�GLH�$QQDKPH�GHU�*�OWLJNHLW�GHU�

+\SRWKHVH�I�U�GLH�*UXQGJHVDPWKHLW��GHV�,36���

)�U��GLH�9HUEHVVHUXQJ�GHU��VWDWLVWLVFK��UHOHYDQWHQ�(YLGHQ]��]XU��7UHPRUUHGXNWLRQ�EHL�

,36��GXUFK�Ä&9��³�I�U�GLH�*UXQGJHVDPWKHLW��GHU�3P3�ZLUG�HLQH�JU|�HUH�.RKRUWH���

P|JOLFKVW�PLW�5&7���HPSIRKOHQ�PLW�YHUEHVVHUWHQ�$VVHVVPHQWV��RKQH�3ODFHER��GD�

HLQH�3ODFHERDQZHQGXQJ��YRQ�Ä&9��³�NDXP�P|JOLFK�LVW��

'LH�6WXGLHQODJH��]XP�7KHPD�LVW�JHULQJ�DQ�=DKO��,QWUDPXUDOH�4XHOOHQ�WUDJHQ�]XU�

9HUEHVVHUXQJ�GHU��)RUVFKXQJVODJH�EHL��'LH�PHLVWHQ�)RUVFKXQJHQ�]XP�7KHPD�

VSUHFKHQ�YRQ�9HUEHVVHUXQJHQ��GXUFK��2VWHRSDWKLH��I�U��3P3��,Q�/HLWOLQLHQ��I�U��,36�

XQG�7UHPRU��ILQGHW�2VWHRSDWKLH�NHLQH�(UZlKQXQJ��

$XFK�EHL�JHULQJHP�(YLGHQ]JUDG�HLQHU�)DOOVHULH�ZHUGHQ�GLH�$XIQDKPH�

RVWHRSDWKLVFKHU�)DFKJHVHOOVFKDIWHQ�LQ�//��*UHPLHQ�XQG�ZHLWHUH�(YDOXDWLRQ�YRQ�

2VWHRSDWKLH�LQ�//�I�U��,36�XQG�7UHPRU�DQJHUHJW���

(V�JLEW�%HGDUI�DQ�HLQHU�EHUXIVIHOGEH]RJHQHQ�(WKLNNRPPLVVLRQ�XQG�RSHQ�DFFHVV�I�U�

LQWUDPXUDOH�4XHOOHQ���

6FKO�VVHOZ|UWHU��&9����NUDQLRVDNUDOH�2VWHRSDWKLH��7UHPRU��7UHPRUUHGXNWLRQ���

/HLWOLQLHQ��2SHQ�$FFHVV�RVWHRSDWKLVFKHU�6WXGLHQDUEHLWHQ��(E0��3DUNLQVRQ�
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$EVWUDFW��

7LWOH���

7KH�LQIOXHQFH�RI��WKH��FUDQLRVDFUDO�WHFKQLTXH��³&9���³�RQ�WUHPRU��RI��SDWLHQWV��ZLWK�

LGLRSDWKLF��3DUNLQVRQ�V��GLVHDVH��

��$Q�H[SHULPHQWDO��VWXG\�RI��D�VHULHV�RI�FDVHV��

2XWFRPH�DQG�FRPSDULVRQ�RI��FXUUHQWO\�DYDLODEOH�WULDOV��$�SOHD�IRU�WKH�LQWHJUDWLRQ�RI��

RVWHRSDWKLF�WUHDWPHQW���LQWR�WKH��JXLGHOLQHV�IRU�WKH�WUHDWPHQW���RI�LGLRSDWKLF��

3DUNLQVRQ�V�GLVHDVH��

%DFNURXQG��7UHPRU�LV�RQH�RI�WKH�V\PSWRPV�RI�WKH�3�'��WULDV���

,W�LV�FXUUHQWO\�QRW�SRVVLEOH�WR�FRQWURO�WUHPRU�IXOO\�E\�PHGLFDWLRQ��

)RU�D�SHUVRQ�ZLWK�3�'��WUHPRU�LV�D�V\PSWRP�KH�VXIIHUV�IURP��,Q�D�VLQJOH�RFFDVLRQDO�

WUHDWPHQW�LQ������ZLWK�PHGLFDWLRQ��LQGXFHG�3�'��WUHPRU�ZDV�VLJQLILFDQWO\�UHGXFHG�E\�

WKH�FUDQLRVDFUDO�WUHDWPHQW�ZLWK�³&9��´��

3LORW�WUHDWPHQWV�ZLWK����LGLRSDWKLF�3�'��SDWLHQWV�FRQILUPHG�WKLV�UHGXFLQJ��LQIOXHQFH�RI�

³&9��´��$�IXOO�FDVH�VWXG\�ZDV�H[DPLQHG�IRU������ZLWK�Q ���DIWHU��WKH�HWKLFV�

FRPPLWWHH�RI�WKH��/08�0XQLFK�KDG�H[DPLQHG�WKH�VHWWLQJ��

2EMHFWLYH���7KH��K\SRWKHVLV��ZDV�H[DPLQHG��ZKHWKHU�WKH�FUDQLRVDFUDO�WUHDWPHQW�

WHFKQLTXH��Ä&9��³�ZRXOG�UHGXFH��WUHPRU�LQ�SDWLHQWV�ZLWK�3�'���

7KH�UHVXOWV��ZLOO�EH�HYDOXDWHG�ZLWK�UHJDUG�WR��*HUPDQ�DQG�(XURSHDQ�JXLGHOLQHV��RI��

3�'���DQG��WUHPRU��$�OLWHUDWXUH�UHYLHZ�RI�������LV��XSGDWHG��DQG�FRQILUPHG�E\��D��������

OLWHUDWXUH�VWXG\��

0HWKRGV����$��PRQRFHQWULF���SURVSHFWLYH�H[SHULPHQWDO�VWXG\�RI�D�VHULHV�RI�FDVHV�ZDV��

FRQGXFWHG�DERXW�WKH�FUDQLRVDFUDO�WHFKQLTXH�³&9��³�RQ�WUHPRU�LQ�SDWLHQWV��ZLWK��

3DUNLQVRQ�V��GLVHDVH��7KHUH�ZHUH�����VHVVLRQV��DW����PLQXWHV��³&9��³�ZKLFK�ZDV�

PRGLILHG�WR�DQ���LQWHUYDO�RI��HDFK����VHFRQGV�DFWLYH�FRPSUHVVLRQ�DQG��GH�FRPSUHVVLRQ�

LQ�D�IUHTXHQF\�RI��������WLPHV��D�ZHHN��7KH�SDWLHQW�ZDV�DVNHG��WR��GHWHUPLQH��KLV�OHYHO�

RI�WUHPRU��RQ�WKH�1XPHULF�5DWLQJ�6FDOH���156����EHIRUH��DIWHU��³&9��´��DQG�DIWHU�����

PLQXWHV��7KH�SDWLHQW��ZDV��DVNHG��DERXW�WKH�GXUDWLRQ�RI�WUHPRU�UHGXFWLRQ�DW�WKH�QH[W�

WUHDWPHQW��7KH�UHVXOW��ZDV�FRPSDUHG�WR�WKH�DYDLODEOH�VWXG\�DQG�JXLGHOLQHV�DQG�ZDV�

H[DPLQHG�FRQFHUQLQJ�WKH�LQWHUQDO�YDOLGLW\�E\�PHDQV�RI��3('UR�VFDOH��DQG��WKH�VFDOH�

RI��HYLGHQFH��7KH��UHVXOWV��ZHUH�H[DPLQHG���FRQFHUQLQJ�WKHLU�XVDELOLW\�RI��FUDQLRVDFUDO�

RVWHRSDWKLF��WUHDWPHQW�LQ�JXLGHOLQHV��RI��3�'��DQG�WUHPRU���

$��V\VWHPDWLF��OLWHUDWXUH��UHYLHZ��RQ�3�'���DQG�RVWHRSDWKLF��WUHDWPHQW�IURP������ZDV�

DFWXDOL]HG��DQG�FRQILUPHG�E\��D��OLWHUDWXUH��UHYLHZ�RI���������
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*HUPDQ�JXLGHOLQHV��DUH��HYDOXDWHG�DERXW�WKH�SUHVHQFH�RI��³2VWHRSDWKLH³���

5HVXOWV���

7KH�WRWDO�UHVSRQVH��RI�����SDUWLFLSDQWV�ZDV����������ZKR��UHDFWHG��LQ�WKH�WRWDO�

GLIIHUHQFH�RI��SRLQWV��RQ�WKH��QXPHULF�UDWLQJ�VFDOH�!�����7KLV��LV�S� �������

�������KRXUV��DYHUDJH�UHGXFWLRQ�DIWHU�Ä&9��³�ZDV�UHDVVXUHG���

'LVFXVVLRQ��$��*HUPDQ�GRFWRUV��FRPPLWHH�DGYLVHG��DOUHDG\��LQ�������WR�SXW�WKH�

VDPH�FULWHULD��RQ��RVWHRSDWKLF�WUHDWPHQWV�DV��WKH\��DUH���WDNHQ�IRU��RUWKRSDHGLF�

PHWKRGV��ZKLFK�RIWHQ��KDYH��QR��KLJK�VFRUH�RI��HYLGHQFH��HLWKHU������VWXGLHV�RI��

RVWHRSDWKLF��VFKRROV�VXSSRUW�D��SRVLWLYH�DSSURDFK�RI��RVWHRSDWKLF��WUHDWPHQW��RI�

SHUVRQV��ZLWK�3�'���&RQVHTXHQWO\�DQ�LQYROYHPHQW�RI�RVWHRSDWKLF�WUHDWPHQW�LQ�

JXLGHOLQHV��IRU�LGLRSDWKLF�3�'��LV��UHFRPPHQGDEOH��IRU�IXUWKHU�HYDOXDWLRQ��

&RQFOXVLRQ��

7KH�K\SRWKHVLV��ZDV��FRQILUPHG��)RU�D�EHWWHU�VWDWLVWLF�HYLGHQFH�IRU��WKH�SRSXODWLRQ�RI��

3�'��D��IXWXUH��VWXG\��ZLWK��VLJQLILFDQWO\��PRUH��SDUWLFLSDQWV�LV��UHFRPPHQGHG��

$OWKRXJK�WKLV��VHULHV�RI�FDVHV�RQ�D��VFDOH�RI��HYLGHQFH��GRHV��QRW�VFRUH��KLJK��

FRPELQHG�ZLWK�WKH�SRVLWLYH�UHVXOWV�LQ�WKH�VHQVH�RI��VXSSRUWLQJ�WHQGHQFLHV�IRU��SDWLHQWV�

ZLWK��3�'���IURP�OLWHUDWXUH��UHYLHZ���LQFOXGLQJ�RVWHRSDWKLF��WUHDWPHQW�LQ�WKH�JXLGHOLQH��

FRPPLWHHV�IRU�3�'��DQG�WUHPRU��LV���LQLWLDOO\�DGYLVHG��IRU�IXUWKHU��HYDOXDWLRQ���

.H\ZRUGV��3�'���3DUNLQVRQ��&9����FUDQLRVDFUDO��RVWHRSDWKLF��WUHDWPHQW��HYLGHQFH�

EDVHG�PHGLFLQH��JXLGHOLQHV��RSHQ�DFFHVV��WUHPRU��WUHPRU�UHGXFWLRQ�


