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$EVWUDFW
7KHUH�LV�QR�GRXEW�WKDW�D�KHDOWK\�GLHW�DQG�UHJXODU�SK\VLFDO�DFWLYLW\�LPSURYH�ULVN�
IDFWRUV� IRU� FHUHEUR�FDUGLR�YDVFXODU� GLVHDVH� DQG� GHDWK�� +RZHYHU�� WKHUH� LV� OHVV�
HYLGHQFH�IURP�SURVSHFWLYH�UDQGRPLVHG�FRQWUROOHG�WULDOV�WKDW�WKH\�DOVR�UHGXFH�WKH�
DFWXDO�ULVN�RI�VWURNH��P\RFDUGLDO� LQIDUFWLRQ�DQG�GHDWK��7KH�RQO\�HYLGHQFH�IURP�
UDQGRPLVHG�FRQWUROOHG�WULDOV�LV��WKDW�D�PHGLWHUUDQHDQ�GLHW�ZLWK�QXWV�DQG�RU�QDWLYH�
ROLYH�RLO�FRQVLGHUDEO\�UHGXFHV�VWURNH�ULVN�E\�����UHVSHFWLYHO\������KRZHYHU�QRW�
WKH�ULVN�RI�P\RFDUGLDO�LQIDUFWLRQ�DQG�GHDWK��$�ORZ�IDW�GLHW��D�ORZ�VDOW�GLHW��DQG�WKH�
DGGLWLRQ�RI�RPHJD���IDWW\�DFLGV�KDYH�QR�LQÁXHQFH��,Q�FDVH�RI�VHYHUH�REHVLW\�ZLWK�
D�%0,�RI�!������NJ�P���ZHLJKW�UHGXFWLRQ�LV�WKH�SULRULW\��LI�QHFHVVDU\�E\�PHDQV�
RI�EDULDWULF�VXUJHU\��,Q�ORQJLWXGLQDO�VWXGLHV�PRUWDOLW\���������VWURNH���������DQG�
P\RFDUGLDO�LQIDUFWLRQ��������FRXOG�WKXV�EH�UHGXFHG���5HJXODU�SK\VLFDO�DFWLYLW\��
ZKHWKHU�HQGXUDQFH�RU�PRUH�LQWHQVH�DFWLYLW\��OHDGV�WR�ZHLJKW�ORVV�DQG�LPSURYHG�
YDVFXODU�ULVN�IDFWRUV��$Q�LQGHSHQGHQW�LPSDFW�RQ�VWURNH��P\RFDUGLDO�LQIDUFWLRQ�DQG�
PRUWDOLW\�KDV�QRW�\HW�EHHQ�GHPRQVWUDWHG�LQ�SURVSHFWLYH�VWXGLHV��GRXEOH�EOLQGLQJ�
EHLQJ� LPSRVVLEOH��� 1HYHUWKHOHVV�� VHYHUDO� HSLGHPLRORJLFDO� PHWD�DQDO\VHV� ZLWK�
REVHUYDWLRQ�GXUDWLRQV�RI���WR����\HDUV�XVLQJ�GDWD�RI�XS�WR���������SHUVRQV��LQGLFDWH�
WKDW�WKHUH�LV�D�����IROG�ULVN�UHGXFWLRQ�RI�FHUHEUR�FDUGLR�YDVFXODU�GHDWK�DQG�JOREDO�
PRUWDOLW\�LQ�SHRSOH�ZLWK�UHJXODU�SK\VLFDO�DFWLYLW\�YHUVXV�VHGHQWDU\�EHKDYLRXU���
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.H\� :RUGV�� QXWULWLRQ�� SK\VLFDO� DFWLYLW\�� FHUHEURYDVFXODU� GLVHDVH�� VWURNH��
P\RFDUGLDO�LQIDUFWLRQ��PRUWDOLW\�

(LQI�KUXQJ
8QVHUH� 5LVLNRIDNWRUHQ� �*HZLFKW�� &KROHVWHULQ�� %OXW]XFNHU�� %OXWGUXFN�� I�U�
HLQHQ� 6FKODJDQIDOO� RGHU� HLQHQ� +HU]LQIDUNW� ZHUGHQ� GXUFK� GLH� 0HQJH� XQG� GLH�
=XVDPPHQVHW]XQJ� XQVHUHU� 1DKUXQJ� XQG� GXUFK� XQVHUH� N|USHUOLFKH� $NWLYLWlW�
PD�JHEOLFK� EHHLQÁXVVW� ����� 'DV� .|USHUJHZLFKW�� GLH� .|USHU]XVDPPHQVHW]XQJ��
DEHU�DXFK�VSH]LÀVFKH�/HEHQVPLWWHO�KDEHQ�HLQHQ�(LQÁXVV�DXI�*HIl�ULVLNRIDNWRUHQ��
'LH�K|FKVWH�DOOJHPHLQH�/HEHQVHUZDUWXQJ�XQG�GDV�QLHGULJVWH�6FKODJDQIDOO��XQG�
+HU]LQIDUNWULVLNR� KDEHQ� 3HUVRQHQ� PLW� HLQHP� %RG\�0D��,QGH[� �*HZLFKW� LQ�
NJ� JHWHLOW� GXUFK� GLH� .|USHUJU|�H� LQ� P� ]XP� 4XDGUDW�� HWZD� ]ZLVFKHQ� ��� XQG�
����� NJ�P�� ��� =XU� 3URSK\OD[H� HLQHV� 6FKODJDQIDOOV� RGHU� +HU]LQIDUNWHV� NRPPW�
HLQHU�9HUPHLGXQJ� YRQ�hEHUJHZLFKW� GHVKDOE� HLQH� KRKH�%HGHXWXQJ� ]X�� (V� JLEW�
��+DXSWXUVDFKHQ� I�U�hEHUJHZLFKW�� ���:LU� HVVHQ� ]XYLHO�� ���ZLU� HVVHQ�QLFKW�GDV�
5LFKWLJH�XQG����ZLU�EHZHJHQ�XQV�QLFKW�JHQXJ��'LHV� OLHJW�DXFK�GDUDQ��GDVV�ZLU�
HYROXWLRQlU�JHVHKHQ�QLFKW�DQ�HLQH�VLW]HQGH�7lWLJNHLW�LP�%�UR�PLW��EHUPl�LJHP�
$QJHERW�DQ�1DKUXQJ��VRQGHUQ�DQ�N|USHUOLFKH�$UEHLW� LP�)UHLHQ�DQJHSDVVW�VLQG��
(LQH� $UEHLW� LP� ,QWHUQDWLRQDO� -RXUQDO� RI� 2EHVLW\� XQWHUVXFKWH� GLH� *U|�H� GHU�
0DKO]HLWHQ� LQ� ELOGOLFKHQ� 'DUVWHOOXQJHQ� GHV� $EHQGPDKOV� LP� 9HUKlOWQLV� ]XU�
.RSIJU|�H�GHU�-�QJHU�-HVX�XQG�IDQG�HLQH�=XQDKPH�GHU�3RUWLRQVJU|�HQ��EHU�GLH�
-DKUKXQGHUWH����1HEHQ�HLQHP�(LQÁXVV�DXI�GDV�*HZLFKW�KDEHQ�GLH�R�J����)DNWRUHQ�
DEHU� DXFK� (LQÁXVV� DXI� GLH� .|USHU]XVDPPHQVHW]XQJ� XQG� 5LVLNRIDNWRUHQ� ZLH�
%OXWKRFKGUXFN��'LDEHWHV�XQG�&KROHVWHULQ�

1HEHQ� GHP� EOR�HP�.|USHUJHZLFKW�� GDVV� YRUZLHJHQG� �EHU� GDV� *OHLFKJHZLFKW�
YRQ� (QHUJLH]XIXKU� �(VVHQ�7ULQNHQ�� XQG� (QHUJLHYHUEUDXFK� �:lUPHELOGXQJ��
N|USHUOLFKH�$NWLYLWlW�� ]XU�9HUVWRIIZHFKVHOXQJ� GHU�1DKUXQJ� EHQ|WLJWH� (QHUJLH��
EHHLQÁXVVW�ZLUG����VSLHOW�GLH�$UW�GHU�1DKUXQJ�HLQH�JUR�H�5ROOH��(LQ�JUR�HV�3UREOHP�
LQ� GHU� (UQlKUXQJVPHGL]LQ� LVW�� GDVV� HV� YRUZLHJHQG� %HREDFKWXQJVVWXGLHQ� XQG�
.RKRUWHQVWXGLHQ�JLEW�XQG�YHUKlOWQLVPl�LJ�ZHQLJH�SURVSHNWLYH� LQWHUYHQWLRQHOOH�
6WXGLHQ��'LHV�PDFKW�HV�VFKZLHULJ��HLQ]HOQH�1DKUXQJVPLWWHO�]X�LGHQWLÀ]LHUHQ��GLH�
JHVXQG�VLQG����(LQH�GlQLVFKH�6WXGLH�XQWHUVXFKWH�GDV�.DXIYHUKDOWHQ�DQKDQG�YRQ�����
0LOOLRQHQ�7UDQVDNWLRQHQ�LQ�6XSHUPlUNWHQ�XQG�IDQG�KHUDXV��GDVV�PLW�HLQHP�.DXI�
YRQ�:HLQ�DXFK�KlXÀJHU�GHU�.DXI�YRQ�2OLYHQ��2EVW��*HP�VH��*HÁ�JHO��IHWWDUPHP�
.lVH�� 0LOFK� XQG� )OHLVFK� YHUEXQGHQ� ZDU�� %LHUNlXIHU� KLQJHJHQ� EHYRU]XJWHQ�
)HUWLJJHULFKWH��=XFNHU��&KLSV��6FKZHLQHÁHLVFK��%XWWHU��0DUJDULQH��:XUVW��/DPP�
XQG�]XFNHUKDOWLJH�*HWUlQNH� ���'DPLW�ZLUG�NODU�GDVV�ZRP|JOLFK�GHU�(IIHNW�GHV�
Å)UHQFK�3DUDGR[´�QLFKW�DOOHLQ�DXI�GHQ�UHJHOPl�LJHQ�:HLQNRQVXP�]X�UHGX]LHUHQ�
LVW�� (V� JLEW� VRJDU� .RUUHODWLRQHQ� ]ZLVFKHQ� GHP� (UQlKUXQJVVWLO�� N|USHUOLFKHU�
%HZHJXQJ� XQG� GHP� 5DXFKHQ� ���� $XIJUXQG� GLHVHV� (UQlKUXQJVVWLOV� N|QQHQ�
QXU� SURVSHNWLYH� UDQGRPLVLHUWH� 6WXGLHQ� PLW� $XVWDXVFK� ZHQLJHU� ,QKDOWVVWRIIH�
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9HUKDOWHQVPXVWHU� ZHLWHUKHOIHQ�� +LQ]X� NRPPW�� GDVV� KlXÀJ� QXU� GHU� (IIHNW� DXI�
5LVLNRIDNWRUHQ� ZLH� ]�� %�� &KROHVWHULQ� XQWHUVXFKW� ZXUGH� XQG� QLFKW� GHU� (IIHNW�
DXI�GDV�ZLUNOLFKH�6FKODJDQIDOO��XQG�+HU]LQIDUNWULVLNR�RGHU�GLH�6WHUEOLFKNHLW� ����
����0HGLNDPHQWH�RGHU�DXFK�1DKUXQJVPLWWHO�KDEHQ�KlXÀJ�PHKUHUH�JHJHQOlXÀJH�
:LUNXQJHQ�� 6R� JLQJ� ]�� %�� HLQH� GHXWOLFKH� PHGLNDPHQW|VH� 9HUEHVVHUXQJ� GHU�
9HUKlOWQLVVHV� YRQ� +'/�� XQG� /'/�&KROHVWHULQ� VRZLH� HLQH� 9HUEHVVHUXQJ� GHU�
=XFNHUZHUWH� PLW� GHP�0HGLNDPHQW� 7RUFHWUDSLE� QLFKW� PLW� HLQHP� YHUPLQGHUWHQ�
6FKODJDQIDOO��XQG�+HU]LQIDUNWULVLNR�HLQKHU��VRQGHUQ�GLHVHV�0HGLNDPHQW�HUK|KWH�
VRJDU� GLH�6WHUEOLFKNHLW� XP������ ]��7��ZDKUVFKHLQOLFK��EHU� HLQH�(UK|KXQJ�GHV�
%OXWGUXFNV� ��������'LH�1RWZHQGLJNHLW� HLQHU� VDO]DUPHQ�'LlW�ZLUG�]��=W�� HEHQIDOOV�
HKHU�DEOHKQHQG�JHVHKHQ��GD�VLH�]ZDU�]X�HLQHU�JHULQJHQ�%OXWGUXFNVHQNXQJ�I�KUW��
MHGRFK�&KROHVWHULQ�XQG�7ULJO\FHULGH�VRZLH�6WUHVVKRUPRQH�LP�%OXW�HUK|KW�ZHUGHQ�
XQG�HV�]X�NHLQHU�%HHLQÁXVVXQJ�YRQ�6FKODJDQIDOO��XQG�+HU]LQIDUNWULULNR�VRZLH�GHU�
6WHUEOLFKNHLW�NRPPPW���������(LQ�ZHLWHUHV�JUR�HV�3UREOHP�DNWXHOOHU�6WXGLHQ�]XP�
/HEHQVVWLO�LVW��GDVV�EHL�RSWLPDOHU�PHGLNDPHQW|VHU�(LQVWHOOXQJ�GHU�5LVLNRIDNWRUHQ��
Y��D��PLW�6WDWLQHQ�XQG�$QWLK\SHUWHQVLYD� LPPHU�ZHQLJHU�5DXP�I�U�HLQHQ�(IIHNW�
GXUFK�/HEHQVVWLOlQGHUXQJHQ�YHUEOHLEW�����:LU�ZROOHQ�LP�)ROJHQGHQ�GLH�)DNWRUHQ�
KHUDXVDUEHLWHQ�� YRQ� GHQHQ� ZLUNOLFK� GXUFK� DNWXHOOH� SURVSHNWLYH� UDQGRPLVLHUWH�
6WXGLHQ� JH]HLJW� ZXUGH�� GDVV� VLH� HLQH� *HZLFKWV]XQDKPH� YHUKLQGHUQ� XQG� GDV�
5LVLNR�I�U�6FKODJDQIDOO�XQG�+HU]LQIDUNW�YHUPLQGHUQ�XQG�GDV�/HEHQ�YHUOlQJHUQ��

*HZLFKW�� *OHLFKJHZLFKW� ]ZLVFKHQ� *HVDPWHQHUJLH]XIXKU� XQG�
�YHUEUDXFK
'LH�*HVDPWHQHUJLH]XIXKU�VROOWH�QDW�UOLFK�GHP�9HUEUDXFK�DQJHSDVVW�VHLQ��OHW]WHUHU�
KlQJW�YRQ�JHQHWLVFKHQ�)DNWRUHQ��GHU�.|USHUJU|�H�XQG�GHU�N|USHUOLFKHQ�$NWLYLWlW�
DE�� (V� NRQQWH� ELVKHU� QLFKW� LQ� SURVSHNWLYHQ� UDQGRPLVLHUWHQ� 6WXGLHQ� JH]HLJW�
ZHUGHQ�� GDVV� GXUFK� HLQH� *HZLFKWVUHGXNWLRQ�PLWWHOV� K\SRNDORULVFKHU� 'LlW� XQG�
6SRUW�GDV�5LVLNR� I�U�KDUWH�NOLQLVFKH�(QGSXQNWH�JHVHQNW�ZLUG�� ,Q�GHU�:RPHQ·V�
+HDOWK�,QLWLDWLYH�ZXUGH�GLH�+lOIWH�YRQ�������SRVWPHQRSDXVDOHQ�)UDXHQ�LQWHQVLY�
EH]�� GHU� (UQlKUXQJ� EHUDWHQ� ����'LH� ,QWHUYHQWLRQVJUXSSH� QDKP� GXUFKVFKQLWWOLFK�
���� NFDO� ZHQLJHU� WlJOLFK� ]X� VLFK� XQG� UHGX]LHUWH� LQVEHVRQGHUH� GLH�$XIQDKPH�
YRQ� )HWW� XQG� QDKP� GXUFKVFKQLWWOLFK� HWZD� HLQH� 3RUWLRQ� 2EVW�*HP�VH� WlJOLFK�
PHKU�]X�VLFK�DOV�GLH�.RQWUROOJUXSSH��1DFK���-DKUHQ�ZDUHQ�GLH�7HLOQHKPHULQQHQ�
GHU� ,QWHUYHQWLRQVJUXSSH� ���� NJ� OHLFKWHU�� /'/�� XQG� +'/�&KROHVWHULQ� KDWWHQ�
HWZD� LP�JOHLFKHQ�9HUKlOWQLV� DEJHQRPPHQ�XQG� HV� HUJDE� VLFK�NHLQ�8QWHUVFKLHG�
EH]��GHV�6FKODJDQIDOO�XQG�+HU]LQIDUNWULVLNRV��(LQH�0HWDDQDO\VH� UDQGRPLVLHUWHU�
6WXGLHQ� HUJDE�� GDVV� HLQH�PHGLWHUUDQH�'LlW� ]X� HLQHP�K|KHUHQ�*HZLFKWVYHUOXVW��
]X�EHVVHUHQ�%OXWGUXFN���&KROHVWHULQ���=XFNHU��XQG�(QW]�QGXQJVSDUDPHWHUQ�I�KUW�
DOV� HLQH� IHWWDUPH�'LlW�����(LQ�(LQÁXVV�DXI�GLH�6WHUEOLFKNHLW��GDV�6FKODJDQIDOO��
RGHU� +HU]LQIDUNWULVLNR� NRQQWH� QLFKW� QDFKJHZLHVHQ� ZHUGHQ� ���� (V� JLEW� MHGRFK�
VHKU� JXWH� 'DWHQ� DXV� HLQHU� VFKZHGLVFKHQ� .RKRUWHQVWXGLH�� ZR� ����� 3DWLHQWHQ�
PLW� HLQHU� 0DJHQRSHUDWLRQ� ]XU� *HZLFKWVUHGXNWLRQ� PLW� ����� .RQWUROOSDWLHQWHQ�
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YHUJOLFKHQ� ZXUGHQ�� 'XUFK� HLQHQ� HWZD� ������LJHQ� *HZLFKWVYHUOXVW� NDP� HV�
EHL� GLHVHQ� DGLS|VHQ� 3DWLHQWHQ� QHEHQ� HLQHU� 9HUEHVVHUXQJ� GHU� 5LVLNRIDNWRUHQ�
]X� HLQHU� ���LJHQ� 5HGXNWLRQ� GHU� 6WHUEOLFKNHLW�� ]X� HLQHU� ���LJHQ� 5HGXNWLRQ�
GHV� 6FKODJDQIDOOULVLNRV� XQG� HLQHU� ���LJHQ� 5HGXNWLRQ� GHV� +HU]LQIDUNWULVLNRV��
%HL� )UDXHQ� ZXUGH� ]XVlW]OLFK� DXFK� GDV� 5LVLNR�� DQ� .UHEV� ]X� HUNUDQNHQ�� XP�
���� HUQLHGULJW� ���� 'HU� $QDORJLHVFKOXVV� LVW� DOVR� ZDKUVFKHLQOLFK� HUODXEW�� GDVV�
EHL� GHXWOLFKHP� hEHUJHZLFKW� HLQH� *HZLFKWVUHGXNWLRQ� ]X� HPSIHKOHQ� LVW�� 'LH�
*UHQ]H� HLQHV� %0,� YRQ� ��� ]ZLVFKHQ� 1RUPDO�� XQG� hEHUJHZLFKW� LVW� DUELWUlU��
HLQ� OHLFKW� HUK|KWHU� %0,� LVW� EH]�JOLFK� GHV� +HU]LQIDUNW��� 6FKODJDQIDOOV� XQG�
6WHUEOLFKNHLWVULVLNRV�QLFKW�DOV�NUDQNKDIW�DQ]XVHKHQ����8P�$E]XQHKPHQ�RGHU�XP�
HLQHU�:LHGHU]XQDKPH�DQ�*HZLFKW�QDFK�%HHQGLJXQJ�GHU�DNXWHQ�3KDVH�PLW�'LlW�
XQG�YHUPHKUWHU�N|USHUOLFKHU�$NWLYLWlW�YRU]XEHXJHQ��KDEHQ�VLFK�LQ�UDQGRPLVLHUWHQ�
6WXGLHQ� GLH� IROJHQGHQ� 0D�QDKPHQ� DOV� VLQQYROO� HUZLHVHQ�� HLQ� HLZHL��� XQG�
NRKOHK\GUDWUHLFKHV�)U�KVW�FN�PLW�PHKU�(QHUJLH]XIXKU�DOV�GDV�$EHQGHVVHQ���������
HLQH�HLZHL�UHLFKH�(UQlKUXQJ�PLW�QLHGULJHP�JO\NlPLVFKHP�,QGH[��0LOFKSURGXNWH��
)OHLVFK�� (LHU�� *HP�VH�� +�OVHQIU�FKWH�� 6RMDSURGXNWH�� gOH�� 1�VVH�� 2EVW�� XQG�
ZHQLJ�=XFNHU��:HL�EURW��.DUWRIIHOQ��0DLV������HLQH�HUK|KWH�=XQDKPH�YRQ�:DVVHU�
�������XQG�HLQH�)RUWI�KUXQJ�GHU�N|USHUOLFKHQ�$NWLYLWlW�DXFK�QDFK�GHU�DNXWHQ�3KDVH�
����'HU� JO\NlPLVFKH� ,QGH[� JLEW� DQ��ZLH� KRFK� XQG� ODQJH� GHU�%OXW]XFNHUVSLHJHO�
LP�%OXW�QDFK�$XIQDKPH�HLQHV�EHVWLPPWHQ�1DKUXQJVPLWWHOV�DQVWHLJW��EHL�=XFNHU�
LVW� HU�]XP�%HLVSLHO�KRFK�XQG�EHL�NRKOHQK\GUDWDUPHQ�1DKUXQJVPLWWHOQ�QLHGULJ��
2E�GLHVHV�.RQ]HSW�ULFKWLJ�LVW��LVW�XQNODU��GD�1DKUXQJVPLWWHO�PLW�HLQHP�QLHGULJHQ�
JO\NlPLVFKHQ�,QGH[�DXFK�DXV�DQGHUHQ�*U�QGHQ��]�%��hEHUVFKQHLGXQJHQ�PLW�GHU�
PHGLWHUUDQHQ�'LlW��)DVHUUHLFKWXP��(LZHL�UHLFKWXP��ÅJHVXQG´�VHLQ�N|QQHQ��(LQH�
HLZHL�UHLFKH�(UQlKUXQJ�KLOIW�MHGRFK�RKQH�=ZHLIHO�EHL�GHU�*HZLFKWVUHGXNWLRQ�XQG�
(UKDOWXQJ�GHV�*HZLFKWVYHUOXVWHV� ���� ���� ���� ���� XQWHU� DQGHUHP��EHU� HLQ�YHUPHKUWHV�
6lWWLJXQJVJHI�KO� XQG� HLQH� YHUPHKUWH� 7KHUPRJHQHVH� XQG� GDPLW� (UK|KXQJ� GHV�
*UXQGXPVDW]HV��������1HEHQ�HLZHL�UHLFKHU�1DKUXQJ�KDW�DXFK�IDVHUUHLFKH�1DKUXQJ�
HLQHQ�HUK|KWHQ�6lWWLJXQJVHIIHNW����

6SH]LÀVFKH� 1DKUXQJVPLWWHO�� GLH� GDV� 6FKODJDQIDOO��� +HU]LQIDUNWULVLNR� XQG�
6WHUEOLFKNHLWVULVLNR�YHUPLQGHUQ
:LU�KDEHQ�REHQ�VFKRQ�HUZlKQW��GDVV�HLQH�VDO]DUPH�'LlW�VLFK�QLFKW�DXI�GDV�5LVLNR�
I�U�HLQHQ�+HU]LQIDUNW��HLQHQ�6FKODJDQIDOO�RGHU�DXI�GDV�5LVLNR�]X�VWHUEHQ�DXVZLUNW�
���XQG�GDVV�SROLWLVFKH�%HVWUHEXQJHQ��GDV�6DO]�LQ�1DKUXQJVPLWWHOQ�]X�UHGX]LHUHQ��
]XU�=HLW�NULWLVFK�JHVHKHQ�ZHUGHQ�P�VVHQ���������

(QWJHJHQ�IU�KHUHU�$QQDKPHQ�VFKHLQHQ�DXFK�2PHJD���)HWWVlXUHQ�NHLQHQ�(IIHNW�
DXI�GLH�6WHUEOLFKNHLW�XQG�GDV�6FKODJDQIDOO��XQG�+HU]LQIDUNWULVLNR�]X�KDEHQ��ZHQQ�
3DWLHQWHQ�QDFK�GHQ�DNWXHOOHQ�*XLGHOLQHV�EHKDQGHOW�ZHUGHQ��LQVEHVRQGHUH��ZHQQ�
VLH�6WDWLQH�HLQQHKPHQ�����'HU�IHKOHQGH�(LQÁXVV�DXI�KDUWH�(QGSXQNWH�ZXUGH�QRFK�
HLQPDO�GXUFK�HLQH�JUR�H�LWDOLHQLVFKH�6WXGLH�VRZLH�0HWDDQDO\VHQ�EHVWlWLJW��������

'LH� 5ROOH� GHV� )HWWHV� LQ� GHU� 1DKUXQJ� ZLUG� DOOJHPHLQ�� Y�� D�� DXFK� LQ� GHU�

��



��

/HEHQVPLWWHOZHUEXQJ��EHUEHZHUWHW��(V� LVW� MHGRFK�QLFKW�XQEHGLQJW�VR��GDVV�DOOH�
.DORULHQ�JOHLFKZHUWLJ�]X�HLQHU�=XQDKPH�GHV�.|USHUJHZLFKWHV� I�KUHQ�� ,Q�HLQHU�
SURVSHNWLYHQ�UDQGRPLVLHUWHQ�6WXGLH�ZXUGHQ�]ZHL�LVRNDORULVFKH�'LlWHQ�YHUJOLFKHQ��
GLH�VLFK�QXU�GXUFK�JHVDO]HQH�3LVWD]LHQ�XQG�JHVDO]HQH�%UH]HO�XQWHUVFKLHGHQ��'HU�
%0,� YHUPLQGHUWH� VLFK� VWlUNHU� LQ� GHU�*UXSSH�� GLH� JHVDO]HQH� 3LVWD]LHQ� HUKDOWHQ�
KDWWH� ����1�VVH��3LVWD]LHQ�XQG�(UGQ�VVH� �NHLQH�1XVV� L�� HQJHUHQ�6LQQH�� VRQGHUQ�
HLQH�+�OVHQIUXFKW��VRZLH�2OLYHQ|O�LQ�JHULQJHQ�0HQJHQ�VFKHLQHQ�WURW]�GHV�KRKHQ�
$QWHLOV� DQ�)HWW�ZHQLJHU� ]X� HLQHU�*HZLFKWV]XQDKPH�]X� I�KUHQ�� GD� VLH� ]X� HLQHU�
ODQJDQKDOWHQGHQ� 6lWWLJXQJ� I�KUHQ�� GD� GLH� (QHUJLHDXIQDKPH� I�U� GHQ� .|USHU�
HUVFKZHUW� LVW� XQG� GD� VLH� ]X� HLQHU� YHUPHKUWHQ� 7KHUPRJHQHVH� I�KUHQ� ���� ���� %LV�
YRU�NXU]HP�JDE�HV�NHLQH�SURVSHNWLYH� UDQGRPLVLHUWH�6WXGLH��GLH� ]HLJHQ�NRQQWH��
GDVV� VLFK�GXUFK�'LlW�GDV�]HUHEUR�NDUGLR�YDVNXOlUH�XQG�GDV�6WHUEOLFKNHLWVULVLNR�
YHUPLQGHUQ� ODVVHQ� NRQQWH� ���'HU� N�U]OLFK� YHU|IIHQWOLFKWHQ� 35(',0('�6WXGLH�
DQ� ����� 3DWLHQWHQ� PLW� HUK|KWHP� ]HUHEUR�NDUGLR�YDVNXOlUHP� 5LVLNR� �3ULPDU\�
SUHYHQWLRQ� RI� FDUGLRYDVFXODU� GLVHDVH� ZLWK� D� PHGLWHUUDQHDQ� GLHW�� NRPPW� HLQH�
KHUDXVUDJHQGH�%HGHXWXQJ� ]X�� ,Q� GLHVHU� 6WXGLH� I�KUWH� HLQH� XP� ���NFDO� WlJOLFK�
K|KHUH�(QHUJLH]XIXKU�GXUFK�)HWWH�LQ�GHU�3DWLHQWHQJUXSSH�PLW�PHGLWHUUDQHU�'LlW�
XQG� 1�VVHQ� XQG� HLQH� XP� ���NFDO� WlJOLFK� K|KHUH� (QHUJLH]XIXKU� GXUFK� )HWWH�
LQ� GHU� 3DWLHQWHQJUXSSH� PLW� PHGLWHUUDQHU� 'LlW� XQG� QDWLYHP� 2OLYHQ|O� QLFKW� ]X�
HLQHU� *HZLFKWV]XQDKPH� LP�9HUJOHLFK� ]X� HLQHU� .RQWUROOJUXSSH� ���� ���� 7URW]� GHU�
K|KHUHQ� .DORULHQ]XIXKU� NDP� HV� ]X� HLQHU� ���LJHQ� 6FKODJDQIDOOUHGXNWLRQ� LQ�
GHU� 3DWLHQWHQJUXSSH�PLW�PHGLWHUUDQHU�'LlW� XQG�1�VVHQ� XQG� ]X� HLQHU� ���LJHQ�
6FKODJDQIDOOUHGXNWLRQ�LQ�GHU�3DWLHQWHQJUXSSH�PLW�PHGLWHUUDQHU�'LlW�XQG�QDWLYHP�
2OLYHQ|O�����'HU�(IIHNW�GHU�QXVVUHLFKHQ�'LlW�ZDU�VWlUNHU�DOV�GHU�GHU�ROLYHQ|OUHLFKHQ�
'LlW�� 'DV� +HU]LQIDUNW�� XQG� 6WHUEOLFKNHLWVULVLNR� ZXUGH� LQ� GLHVHU� 6WXGLH� QLFKW�
EHHLQÁXVVW��'HU�(IIHNW�DXI�GDV�6FKODJDQIDOOULVLNR�OLHJW�LQ�GHU�*U|�HQRUGQXQJ�GHV�
(IIHNWHV�HLQHU�6WDWLQEHKDQGOXQJ���������'LHVHU�6WXGLH�LVW�DXFK�GHVKDOE�ZLFKWLJ��GD�
LP�*HJHQVDW]�]X�lOWHUHQ�6WXGLHQ�HWZD�����GHU�7HLOQHKPHU�6WDWLQH�XQG�ZHLW�PHKU�
DOV� GLH� +lOIWH� EOXWGUXFNVHQNHQGH� 0HGLNDPHQWH� HUKLHOW�� (V� LVW� LQWHUHVVDQW�� LP�
'HWDLO�]X�VHKHQ��ZDV�GLH�6WXGLHQWHLOQHKPHU�LQ�GHQ���$UPHQ�GHU�6WXGLH�ZLUNOLFK�
JHJHVVHQ�KDWWHQ��GHQQ�DXFK�GLH�.RQWUROOJUXSSH�HUQlKUWH� VLFK� UHODWLY�ÅJHVXQG´��
%HLGH�*UXSSHQ�PLW�PHGLWHUUDQHU� (UQlKUXQJ� XQG�1�VVHQ� QDKPHQ�PHKU�1�VVH�
�DXFK� GLH� 2OLYHQ|OJUXSSH��� PHKU� QDWLYHV� 2OLYHQ|O� �ÅH[WUD� YHUJLQH´�� DXFK� GLH�
1XVVJUXSSH���+�OVHQIU�FKWH�XQG�PHKU�)LVFK�]X�VLFK��,P��EULJHQ�XQWHUVFKLHGHQ�
VLFK� GLH� �� *UXSSHQ� NDXP� �DXFK� ZDV� 2EVW� XQG� 9ROONRUQSURGXNWH� DQJHKW��� ,Q�
GLHVHU� 6WXGLH�ZXUGH� HLQ�1XVVJHPLVFK� DXV� ��J�:DOQ�VVHQ�� ���J�0DQGHOQ� XQG�
���J�+DVHOQ�VVHQ� LQ�GHU�1XVVJUXSSH�HPSIRKOHQ�XQG�DXFK�HUUHLFKW��(LQ�3DWLHQW�
DXV�GHU�2OLYHQ|OJUXSSH�QDKP�WlJOLFK�HWZD���J�QDWLYHV�2OLYHQ|O�]X�VLFK�����'LH�
PHGLWHUUDQH�'LlW�EHVWDQG�DXV�IULVFKHP�2EVW�����0DO�SUR�7DJ��*HP�VH�����0DO�
SUR�7DJ��)LVFK�0HHUHVIU�FKWH������0DO�SUR�:RFKH��+�OVHQIU�FKWH�����0DO�SUR�
:RFKH��6RIULWR��DXV�7RPDWHQ��=ZLHEHOQ��.QREODXFK�XQG�.UlXWHUQ������0DO�SUR�
:RFKH��ZHL�HP�VWDWW�URWHP�)OHLVFK�XQG�RSWLRQDO�����0DO�SUR�:RFKH�:HLQ�PLW�



GHQ�0DKO]HLWHQ�����9RQ�6RIWGULQNV��*HElFN��6��LJNHLWHQ��6WUHLFKIHWW�XQG�URWHP�
RGHU�YHUDUEHLWHWHP�)OHLVFK�ZXUGH�DEJHUDWHQ����

.|USHUOLFKH�$NWLYLWlW
2EZRKO�HV�HYLGHQW�HUVFKHLQW��VLFK�PHKU�]X�EHZHJHQ��LVW�GLH�/LWHUDWXUODJH�KLQVLFKWOLFK�
GHV� 6FKODJDQIDOO��� +HU]LQIDUNW�� XQG� 6WHUEOLFKNHLWVULVLNRV� LQ� SURVSHNWLYHQ�
6WXGLHQ�VHKU�G�QQ������������3URVSHNWLYH�6WXGLHQ�PLW�%HZHJXQJ�VLQG�VFKRQ�GXUFK�
GLH� 8QP|JOLFKNHLW� YRQ� GRSSHOEOLQG� 3ODFHER�NRQWUROOLHUWHQ� 9HUVXFKVVHULHQ�
JHNHQQ]HLFKQHW��'HV�:HLWHUHQ�EHUXKW�GLH�(UIDVVXQJ�GHU�N|USHUOLFKHQ�$NWLYLWlW�LQ�
%HUXI�XQG�)UHL]HLW�PHLVWHQV�DXI�)UDJHERJHQ�RGHU�6HOEVWDXVN�QIWHQ��
(LQH� lOWHUH�� ����� HUVFKLHQHQH� 0HWDDQDO\VH� YRQ� .RURQDUSDWLHQWHQ� HUJDE� HLQH�
5HGXNWLRQ� GHU� 6WHUEOLFKNHLW�� QLFKW� DEHU� GHV� +HU]LQIDUNWULVLNRV� GXUFK� HLQH�
6FKXOXQJ��GLH�DXI�N|USHUOLFKHU�%HWlWLJXQJ�EDVLHUWH����(LQH�0HWDDQDO\VH�YRQ������
HUJDE� MHGRFK�NHLQHQ�(LQÁXVV�HLQHV�6FKXOXQJVSURJUDPPV�EHL�.RURQDUSDWLHQWHQ�
DXI� GLH�0RUELGLWlW� XQG�0RUWDOLWlW� ����'LHV� NDQQ� GDUDQ� OLHJHQ�� GDVV� KHXW]XWDJH�
GLH�5LVLNRIDNWRUHQ�� Y�� D��%OXWGUXFN� XQG�&KROHVWHULQ� YLHO� EHVVHU�PHGLNDPHQW|V�
EHKDQGHOW�ZHUGHQ��.|USHUOLFKH�$NWLYLWlW�LQ�HLQHU�UDQGRPLVLHUWHQ�6WXGLH�EHL�����
7\S�,,�'LDEHWHVSDWLHQWHQ�I�KUWH�]X�HLQHU�9HUEHVVHUXQJ�GHV�+E$�F��GHV�%0,�XQG�
GHV�+'/�&KROHVWHULQV��QLFKW�MHGRFK�]X�ZHQLJHU�KDUWHQ�NOLQLVFKHQ�(QGSXQNWHQ�����,Q�
HLQHU�0HWDDQDO\VH�YRQ�3DWLHQWHQ�PLW�%OXWKRFKGUXFN�I�KUWH�N|USHUOLFKH�$NWLYLWlW�]X�
HLQHU�6HQNXQJ�GHV�%OXWGUXFNHV��MHGRFK�QLFKW�]X�HLQHU�6HQNXQJ�YRQ�6FKODJDQIDOO���
+HU]LQIDUNW��XQG�6WHUEOLFKNHLWVULVLNR�����$XVGDXHU���:LGHUVWDQGVWUDLQLQJ�XQG�HLQH�
.RPELQDWLRQ�EHLGHU�VLQG�LQ�GHU�%HNlPSIXQJ�GHU�5LVLNRIDNWRUHQ�HEHQE�UWLJ���������
(QWWlXVFKHQG�ZDU�HEHQVR�GLH�/RRN�$+($'�6WXGLH��LQ�GHU�������EHUJHZLFKWLJH�
3DWLHQWHQ�PLW�7\S�,,�'LDEHWHV�HQWZHGHU� LQWHQVLY�RGHU�VWDQGDUGPl�LJ�EH]�JOLFK�
HLQHU�NDORULHQUHGX]LHUWHQ�'LlW�XQG�N|USHUOLFKHU�$NWLYLWlW��=LHO�Pl�LJH�N|USHUOLFKH�
$NWLYLWlW� �� ����0LQXWHQ� SUR�:RFKH�� EHUDWHQ�ZXUGHQ� ���� � (V� HUJDE� VLFK� QDFK�
HLQHU� PHGLDQHQ� %HREDFKWXQJV]HLW� YRQ� ���� -DKUHQ� NHLQ� 8QWHUVFKLHG� EH]�JOLFK�
+HU]LQIDUNW�� 6FKODJDQIDOO� RGHU�.UDQNHQKDXVDXIHQWKDOW�ZHJHQ�$QJLQD� SHFWRULV��
'LHV�ODJ�P|JOLFKHUZHLVH�GDUDQ��GDVV�GHU�*HZLFKWVYHUOXVW�QXU�JHULQJ�ZDU�������YV��
�����DP�6WXGLHQHQGH��XQG�GDUDQ��GDVV�]ZDU�DXI�GLH�0HQJH�GHU�.DORULHQ]XIXKU��
QLFKW�MHGRFK�DXI�GLH�$UW�GHU�(UQlKUXQJ�:HUW�JHOHJW�ZXUGH��.|USHUOLFKH�$NWLYLWlW�
I�KUW� ]X� HLQHP� *HZLFKWVYHUOXVW�� HWZD� LQ� GHU� *U|�HQRUGQXQJ� YRQ� ���NJ�� XQG�
KLOIW� GDEHL�� GLHVHQ�*HZLFKWVYHUOXVW� DXIUHFKW� ]X� HUKDOWHQ��ZHQQ� VLH� NRQVHTXHQW�
ODQJIULVWLJ�ZHLWHUJHI�KUW�ZLUG���������
$OOHUGLQJV� VLQG� PHKUHUH� HSLGHPLRORJLVFKH�� UHWURVSHNWLYH� 0HWDDQDO\VHQ� PLW�
JUR�HQ� ��� ELV� ��� -DKUHQ�� 2EVHUYDWLRQVGDXHUQ� XQG� VHKU� JUR�HQ� )DOO]DKOHQ�
YRUKDQGHQ���������,Q�GHQ�DOOHUPHLVWHQ�3XEOLNDWLRQHQ�VLQG�VRZRKO�]HUHEUR�NDUGLR�
YDVNXOlUH� 0RUWDOLWlW� DOV� DXFK� *HVDPWVWHUEOLFKNHLW� QLHGULJHU� EHL� 3HUVRQHQ� PLW�
JXWHU�NDUGLR�UHVSLUDWRULVFKHU�)LWQHVV�JHJHQ�EHU�LQDNWLYHQ�3HUVRQHQ��'LHVHU�(IIHNW�
IlOOW�VWlUNHU�DXV�ZHQQ�6HOEVWHLQVFKlW]XQJHQ�RGHU�)UDJHERJHQ�GHQ�)LWQHVVJUDG�GHU�

��



3UREDQGHQ�EHVFKUHLEHQ�DOV�ZHQQ�REMHNWLYHUH�0LWWHO� �/DXIEDQG�RGHU�(UJRPHWHU�
7HVW�� DQJHZDQGW� ZHUGHQ�� GLH� 5HVXOWDWH� EOHLEHQ� DEHU� KRFK� VLJQLÀNDQW� SRVLWLY��
VRGDVV�GHU�1XW]HQ�YRQ�UHJHOPl�LJHU�N|USHUOLFKHU�$NWLYLWlW�XQXPVWULWWHQ�LVW�����

6FKOXVVIROJHUXQJ
=XVDPPHQIDVVHQG�LVW�HV�HUZLHVHQ��GDVV�HLQH�PHGLWHUUDQH�'LlW�PLW�1�VVHQ�XQG�
RGHU� 2OLYHQ|O� VLJQLÀNDQW� GDV� 6FKODJDQIDOOULVLNR� �XP� HWZD� ���� UHVSHNWLYH�
������QLFKW�MHGRFK�GDV�+HU]LQIDUNWULVLNR�XQG�0RUWDOLWlWVULVLNR�YHUPLQGHUW���������
(LQH� IHWWDUPH�'LlW� ���� HLQH� VDO]DUPH�'LlW� ���� ��� XQG� HLQH�6XSSOHPHQWLHUXQJ�PLW�
2PHJD���)HWWVlXUHQ� ������ I�KUHQ� ]X� NHLQHU� 5LVLNRUHGXNWLRQ�� %HL� 2EHVLWlW� PLW�
HLQHP�%0,�YRQ�!������PXVV�GLH�*HZLFKWVUHGXNWLRQ�LP�9RUGHUJUXQG�VWHKHQ��IDOOV�
Q|WLJ�PLW�+LOIH�GHU�EDULDWULVFKHQ�&KLUXUJLH��'DGXUFK�NDQQ�VHKU�ZDKUVFKHLQOLFK�
HLQH� 9HUPLQGHUXQJ� GHU� 6WHUEOLFKNHLW� �������� GHV� +HU]LQIDUNW�������� XQG� GHV�
6FKODJDQIDOOULVLNRV��������HUUHLFKW�ZHUGHQ�����5HJHOPl�LJH�N|USHUOLFKH�$NWLYLWlW��
VHL�HV�$XVGDXHU��RGHU�:LGHUVWDQGVWUDLQLQJ�� I�KUW�]X�*HZLFKWVYHUOXVW�XQG�HLQHU�
9HUEHVVHUXQJ� GHU� *HIl��5LVLNRIDNWRUHQ� ���� ���� HLQ� HLJHQVWlQGLJHU� (LQÁXVV� DXI�
KDUWH�(QGSXQNWH�EHL�VRQVW�JXWHU�%HKDQGOXQJ�GHU�5LVLNRIDNWRUHQ�VWHKW�MHGRFK�LQ�
SURVSHNWLYHQ�6WXGLHQ�DXV��ZREHL�GRSSHOEOLQGH�XQG�3ODFHER�NRQWUROOLHUWH�6WXGLHQ�
VRZLHVR�QLFKW�P|JOLFK�VLQG��
0HKUHUH�HSLGHPLRORJLVFKH�6WXGLHQ�XQG�0HWD�$QDO\VHQ�PLW�2EVHUYDWLRQVGDXHUQ�
YRQ� �� ELV� ��� -DKUHQ� XQG� 3RSXODWLRQHQ� ELV� ]X� ���� ���� 3HUVRQHQ� HUUHFKQHWHQ�
HLQH� ���� IDFKH� 5LVLNRUHGXNWLRQ� I�U� NDUGLRYDVNXOlUH� 0RUWDOLWlW� XQG� I�U�
*HVDPWVWHUEOLFKNHLW�I�U�3HUVRQHQ�PLW�UHJHOPl�LJHU�N|USHUOLFKHU�$NWLYLWlW�YHUVXV�
VHGHQWlUHP�/HEHQVVWLO���������

/LWHUDWXU
���� 5HHV�.��'\DNRYD�0��:DUG�.��7KRURJRRG�0��%UXQQHU� (��'LHWDU\� DGYLFH��
� IRU� UHGXFLQJ� FDUGLRYDVFXODU� ULVN�� &RFKUDQH� 'DWDEDVH� 6\VW� 5HY�
� �������&'�������

���� .KDQ�.0��7KRPSVRQ�$0��%ODLU�61�HW�DO��6SRUW�DQG�H[HUFLVH�DV�FRQWULEXWRUV�
� WR�WKH�KHDOWK�RI�QDWLRQV��/DQFHW����������������������

���� $MDOD� 2�� (QJOLVK� 3�� 3LQNQH\� -�� 6\VWHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV� RI��
� GLIIHUHQW� GLHWDU\� DSSURDFKHV� WR� WKH� PDQDJHPHQW� RI� W\SH� �� GLDEHWHV���
� $P�-�&OLQ�1XWU��������������������

���� 7D\ORU� 56�� %URZQ�$�� (EUDKLP� 6� HW� DO�� ([HUFLVH�EDVHG� UHKDELOLWDWLRQ� IRU�
� SDWLHQWV�ZLWK�FRURQDU\�KHDUW�GLVHDVH��V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI��
� UDQGRPL]HG�FRQWUROOHG�WULDOV��$P�-�0HG����������������������

���� :KLWORFN� *�� /HZLQJWRQ� 6�� 6KHUOLNHU� 3� HW� DO�� %RG\�PDVV� LQGH[� DQG��
� FDXVH�VSHFLÀF� PRUWDOLW\� LQ� ���� ���� DGXOWV�� FROODERUDWLYH� DQDO\VHV� RI��

��



� ���SURVSHFWLYH�VWXGLHV��/DQFHW��������������������������

���� :DQVLQN� %�� :DQVLQN� &6�� 7KH� ODUJHVW� /DVW� 6XSSHU�� GHSLFWLRQV� RI� IRRG��
� SRUWLRQV� DQG� SODWH� VL]H� LQFUHDVHG� RYHU� WKH�PLOOHQQLXP�� ,QW� -�2EHV� �/RQG��
� �������������������

���� -HTXLHU� (�� 3DWKZD\V� WR� REHVLW\�� ,QW� -� 2EHV� 5HODW� 0HWDE� 'LVRUG� ���������
� 6XSSO���6���6���

���� +DQNH\�*-��1XWULWLRQ�DQG�WKH�ULVN�RI�VWURNH��/DQFHW�1HXURO������������������

���� -RKDQVHQ�'�� )ULLV�.�� 6NRYHQERUJ�(��*URQEDHN�0��)RRG� EX\LQJ� KDELWV� RI�
� SHRSOH�ZKR�EX\�ZLQH�RU�EHHU��FURVV�VHFWLRQDO�VWXG\��%0-�����������������
� ��������

�����%DUHIRRW� -&�� *URQEDHN� 0�� )HDJDQHV� -5�� 0F3KHUVRQ� 56�� :LOOLDPV� 5%��
� 6LHJOHU� ,&��$OFRKROLF� EHYHUDJH� SUHIHUHQFH�� GLHW�� DQG� KHDOWK� KDELWV� LQ� WKH��
� 81&�$OXPQL�+HDUW�6WXG\��$P�-�&OLQ�1XWU��������������������

�����7KH� 8�6�'HSDUWPHQW� RI� $JULFXOWXUH� �86'$�� DQG� WKH� 8�6�'HSDUWPHQW��
� RI�+HDOWK�DQG�+XPDQ�6HUYLFHV� �++6���'LHWDU\�*XLGHOLQHV� IRU�$PHULFDQV��
� ����������� KWWS���ZZZ�FQSS�XVGD�JRY�'*$V�����3ROLF\'RFXPHQW�KWP��
� ����������

�����0LQLVWqUH� GH� OD� 6DQWp�� 5HFRPPDQGDWLRQV� DOLPHQWDWLRQ� VDLQH� HW� DFWLYLWp�
� SK\VLTXH�� � KWWS���ZZZ�VDQWH�SXEOLF�OX�SXEOLFDWLRQV�UHVWHU�ERQQH�VDQWH��
� DOLPHQWDWLRQ�SODQ�QDWLRQDO�DOLPHQWDWLRQ�VDLQH�DFWLYLWH�SK\VLTXH��
� SODQ�QDWLRQDO�DOLPHQWDWLRQ�VDLQH�DFWLYLWH�SK\VLTXH�SGI�� ������ /X[HPERXUJ��
� �����������

�����%DUWHU�3-��5\H�.$��7DUGLI�-&�HW�DO��(IIHFW�RI�WRUFHWUDSLE�RQ�JOXFRVH��LQVXOLQ���
� DQG� KHPRJORELQ� $�F� LQ� VXEMHFWV� LQ� WKH� ,QYHVWLJDWLRQ� RI� /LSLG� /HYHO�
� 0DQDJHPHQW� WR� 8QGHUVWDQG� LWV� ,PSDFW� LQ� $WKHURVFOHURWLF� (YHQWV��
� �,//80,1$7(��WULDO��&LUFXODWLRQ���������������������

�����%DUWHU�3-��&DXOÀHOG�0��(ULNVVRQ�0�HW�DO��(IIHFWV�RI�WRUFHWUDSLE�LQ�SDWLHQWV�DW��
� KLJK�ULVN�IRU�FRURQDU\�HYHQWV��1�(QJO�-�0HG������������������������

�����*UDXGDO� 1$�� +XEHFN�*UDXGDO� 7�� -XUJHQV� *�� (IIHFWV� RI� ORZ� VRGLXP� GLHW�
� YHUVXV�KLJK�VRGLXP�GLHW�RQ�EORRG�SUHVVXUH��UHQLQ��DOGRVWHURQH��FDWHFKRODPLQHV���
� FKROHVWHURO�� DQG� WULJO\FHULGH�� &RFKUDQH� 'DWDEDVH� 6\VW� 5HY�
� ����������&'�������

�����*UDXGDO� 1�� -XUJHQV� *�� 7KH� �SROLWLFDO�� VFLHQFH� RI� VDOW� UHYLVLWHG���
� %0-����������I�����

�����&KHQ�4��&KHQJ�/4��;LDR�7+�HW�DO��(IIHFWV�RI�RPHJD���IDWW\�DFLG�IRU�VXGGHQ�
� FDUGLDF� GHDWK� SUHYHQWLRQ� LQ� SDWLHQWV� ZLWK� FDUGLRYDVFXODU� GLVHDVH�� D��
� FRQWHPSRUDU\� PHWD�DQDO\VLV� RI� UDQGRPL]HG�� FRQWUROOHG� WULDOV�� &DUGLRYDVF�

��



�� 'UXJV�7KHU��������������������

�����+RZDUG� %9�� 9DQ� +/�� +VLD� -� HW� DO�� /RZ�IDW� GLHWDU\� SDWWHUQ� DQG� ULVN� RI��
� FDUGLRYDVFXODU� GLVHDVH�� WKH� :RPHQ·V� +HDOWK� ,QLWLDWLYH� 5DQGRPL]HG�
� &RQWUROOHG�'LHWDU\�0RGLÀFDWLRQ�7ULDO��-$0$���������������������

�����1RUGPDQQ� $-�� 6XWHU�=LPPHUPDQQ� .�� %XFKHU� +&� HW� DO�� 0HWD�DQDO\VLV�
� FRPSDULQJ�0HGLWHUUDQHDQ�WR�ORZ�IDW�GLHWV�IRU�PRGLÀFDWLRQ�RI�FDUGLRYDVFXODU�
� ULVN�IDFWRUV��$P�-�0HG���������������������
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